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Leroy J. Sauter, class of '49, 


speaks from experience when he says: 


“The variety of jobs open to engineers 


with United States Steel 


offers 


hy 1949, Leroy J. Sauter was grad 
uated from the University of Pitts 
burgh with a B.S. in Metallurgical En 


gineering. Today, Mr. Sauter holds the 


important post of Superintendent, 
Open Hearth and Bessemer Depart 
ment at National Works of United 
States Steel's National Tube Division 

Before his college days, and as far 
back as October, 1939, Mr. Sauter was 
employed as a chipper, a molding 
helper, and helper on an electric fur 
nace at the United States Steel's Johns 
town Works. Then, from 1943 until 
1945, he served in the U. S. Navy. He 
entered the University of Pittsburgh in 
1946, graduating within three years 

In February of 1949, Mr. Sauter was 
employed by United States Steel as a 
student engineer. In October, 1950, he 
became a process engineer in the Open 
Hearth and Bessemer Department. In 
April, 1952, he was advanced to prac 
tice engineer in the same department, 
and three months later, July, 1952, 
Mr. Sauter was appointed Assistant 
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Superintendent of the Open Hearth and 
sessemer Department. His elevation to 
his present position of Superintendent 
of this department occurred in Decem 
ber, 1955 

Today, Mr. Sauter supervises 316 
men, being responsible for and assur 
ing the productivity, quality of product, 
and general morale of this group. His 
responsibility further extends to the 
complete operation of his department, 
operating costs, meeting ingot require 
ments and complete scheduling of 
equipment 

Mr. Sauter’s rapid advancement is 
not unusual at United States Steel 
USS training programs make it possi 
ble for men of vision and energy to 
reach responsible goals within a mini 
mum of time. Mr. Sauter says, “With 
the vast expansion of the steel industry 
opportunities to men presently grad 


satisfaction and a great future.” 


uating from colleges and universities 
throughout the country as engineers 
are unlimited. United States Steel offers 
such engineers the opportunity to prac 
tice using a large variety and range of 
specific engineering talents. In the steel 
industry practically every craft known 
to man is utilized.” 

If you are interested in a challenging 
and rewarding career with United 
States Steel and feel that you can 
qualify, you can obtain further infor 
mation from your college placement 
director. Or we will gladly send you our 
informative booklet, “Paths of Oppor 
tunity,” upon request. Just write to 
United States Steel 
Corporation, Personnel 
Division, Room 1622, 

525 William Penn 
Place, Pittsburgh 30, 
Pennsylvania 


UNITED STATES STEEL 


SEE THE UNITED STATES STEEL HOUR 


It’s a full-hour TV program presented every 


other week by United States Steel. Consult your local newspaper for time and station 
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HOW KEEN 


IS YOUR 


IMAGINEERING? 


Behind this Sperry engineer you see 
a complex development in one of 
the nation’s guided missile programs. 
Can you imagine what it is? 


gw Imagination is a valuable trait for 


the engineer making his career with 


Sperry. For here there are many 
challenging opportunities to be met 
in such fields as missiles, inertial 
guidance, radar, computers, micro- 
waves and gunfire control. And while 
you work with the acknowledged 
leaders in these fields you can further 


your formal education—with Sperry 
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paying your full tuition for advanced 
or continuing studies. 


@ Whether you elect to work with 
Sperry in its modern plant in Long 
Island, or in Florida, California, Vir- 
ginia or Utah, there is a bright fu- 
ture for you at Sperry, and one 
limited only by your own desire to 


get ahead. 


@ Check your Placement Office for 
dates when Sperry representative 
will visit your school. Make it “a 
must” to talk with them or write 


J. W. 
Company, Section 1B5 


Dwyer, Sperry Gyroscope 
P.S. In case you didn't identify the 
equipment shown above, it i: 
part of an & ft. Sperry-designed 
radar antenna for long range 


missile guidance. 


Division of Sperry Rand Corporation 
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what’s the 
magic formula 


for success? 


HEN YOU WORK with the world’s most successful 
V \ industrial corporation—as we do—people often ask 
you that question. 
Folks are naturally curious to know what accounts for 
General Motors’ rapid and continued progress—they’re 
seeking the magic formula. 


Well, we believe we have an answer that should be of 
especial interest to young engineering seniors just 
ubout this time of year. 


This answer was stated by a distinguished GM execu- 
tive, Alfred P. Sloan, Jr., Honorary Chairman of the 
Board of Directors—and it carries a lot of weight. Here 
it is 

“The only difference between business success and 
failure is the people in the business and how they work 
together... We have given the people in General Motors 
an opportunity to perform. We have given them respon- 
sibility with authority. And we have made it worth 
while for them to do worth-while things.” 


Those sentiments reflect an attitude that you'll find 
much in evidence throughout GM’s 34 decentralized 


manufacturing divisions with 126 plants in 68 U. S. 
cities from coast to coast. 

In this sort of healthful climate, engineering achieve- 
ment flourishes, and so do engineering careers. 

That’s all the magic formula there is behind GM’s suc- 
cess—and the success of so many young engineers who 
join us. 

Why not ask your college placement officer about oppor- 
tunities in General Motors? Or write us directly. 





GM Positions Now Available 
in These Fields: 

MECHANICAL ENGINEERING + ELECTRICAL 
ENGINEERING « INDUSTRIAL ENGINEERING 
METALLURGICAL ENGINEERING « AERONAUTICAL 
ENGINEERING e« CHEMICAL ENGINEERING 


CERAMIC ENGINEERING « CIVIL ENGINEERING 











GENERAL MOTORS CORPORATION 


Personnel Staff, Detroit 2, Michigan 
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Westinghouse Research 


... AN INVESTMENT IN YOUR TOMORROW 





From its earliest days, Westinghouse has built 
a farsighted research program knowing that it 
was an investment in the future of the nation 
and in scientists and engineers like yourself. 
Recent evidence of that faith in tomorrow is 
the new Westinghouse Research Laboratories 
where more than 750 scientists, technicians 
and other staff members strive to make the 


unknown known. 


This research facility is an exciting frontier 
in the fields of Chemistry, Electromechanics, 
Electronics and Nuclear Physics, Insulation, 
Magnetics, Mathematics, Mechanics, Metal 
lurgy, Physics, Semiconductor and Solid State 
Physics, and other technology. Pioneering here 
affects not only Westinghouse activities, but 
serves all industry and defense as well. 


You are cordially invited to become a part of 
Westinghouse research leadership. Challenging 
career opportunities await you in a variety of 
locations, and continued education at Westing 
house expense is available in 22 universities. 


Ask your placement officer to arrange a 
date with the Westinghouse Interviewer who 
will be on campus soon. Meanwhile, write for 
Finding Your Place in Industry, and Continued 
Education in Westinghouse. 


Write: Mr. P. B. Shiring, Regional Educational 
Co-ordinator, Westinghouse Electric Corpora 
tion, 40 Wall Street, New York 5, New York. 


Westinghouse 








AiResearch two stage lightweight gas turbine 
compressor provides pneumatic power for aircraft main 
engine starting and serves as auxiliary power source 

for a variety of ground and in-flight services. 


DP The rapid scientific advance of our 
modern civilization is the result of 
new ideas from creative minds that 
are focused on the future. Our engi- 
neers not only have ideas but have 
the ability to engineer them into 
products. 

That’s why The Garrett Corpora- 
tion has grown in both size and 
reputation to leadership in its areas 
of operation. That’s why we are seek- 
ing more creative engineers to help 


THE 


us maintain and extend our leader- 
ship. If you fall in that category, 
you'll find working with us fulfilling 
in stimulation, achievement and 
financial rewards. In addition, finan- 
cial assistance and encouragement 
will help you continue your educa- 
tion in the graduate schools of fine 
neighboring universities. 

All modern U.S. and many foreign 
aircraft are Garrett equipped. We 
have pioneered such fields as refrig- 


CORPORATION 





eration systems, pneumatic valves 
and controls, temperature controls, 
cabin air compressors, turbine 
motors, gas turbine engines, cabin 
pressure controls, heat transfer, 
electro-mechanical equipment, elec- 
tronic computers and controls. 

We are seeking engineers in all 
categories to help us advance our 
knowledge in these and other fields. 
Send resume of education and expe- 


rience today to: Mr. G. D. Bradley 


9865! S. SEPULVEDA BLVD., LOS ANGELES 45, CALIFORNIA 


DIVISIONS: AIRESEARCH MANUFACTURING, LOS ANGELES + AIRESEARCH MANUFACTURING, PHOENIX « AIRSUPPLY 
AIRESEARCH INDUSTRIAL + REX + AERO ENGINEERING «+ AIR CRUISERS * AIRESEARCH AVIATION SERVICE 
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How wide a world would you like? 


Ten new Norton Plants...in six countries within seven years 


... tell a story of continuing, world-wide leadership 


raat 
wA(NORTON 


Plants in Alabama + 
Argentina « Canada « England 


Want a world just one industry wide? 
Just one country wide? 

Or do you want a world as wide as the 
world really is? 

Since 1885 the Norton Company has 
pioneered the field that carries Norton’s 
men and products into virtually every 
industry, into all corners of the world. 

Almost no industry can exist without 
abrasives, and Norton Company is the 
largest manufacturer of abrasives and re- 
lated products in the world. 

Keep the related products in mind, 
Norton started as a pottery in Worcester, 
Mass., with grinding wheels as a related 
product. Norton has now made Worcester 


- lt! d 
1948 Worcester, Mass. Plant No. 7 in 
"Norton City” is the largest, most modern 
ever built for grinding wheel manufacture. 
Here, revolutionary advancements in proc- 
essing yer a and eyes perme 
grinding wheels of unequalled quality and 
uniformity. 
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Arkansas « 
France « 


-, 
* 


F 


California « Massachusetts « 


Germany « Italy « 


the abrasives capital of the world. And 
related products of today, fascinating 
new materials, are now carrying Norton 
into the newest of worlds the world 
of jets and rockets and nuclear energy. 
In terms of human relationships in in- 
dustry, in terms of a way of life, Norton 
Company is not merely another company. 


If you are at all interested 
Norton would like to explain in detail 
what it means by human relationships at 
Norton, by the Norton way of life. This 
story and the story of Norton’s world- 
wide growth and leadership are in a 


” 


brochure "Your Future uath Norton. 


1951 — Isanpo, Union or Soutn Arrica. 
Located in the Transvaal near Johannes- 
burg, and serving all Africa, this Norton 
plant produc esa complete line of abrasive 
products. Thus Norton anticipates the 
needs of a continent that, industrially, is 
just awakening. 


New Hampshire «+ 
Northern Ireland « 


New York 


South Africa « Australia 


Write to the Director of Personnel, 
Norton Company, Worcester 6, Mass., 
and he will send you the brochure. 


WNORTONP 


ABRASIVES 
Gilaking better products... 
to make your products better 


NORTON PRODUCTS: Abrasives * Grinding Wheels 
Grinding Machines + Refractories 
BEHR-MANNING PRODUCTS: Cooted Abrasives 
Sharpening Stones + Behr-cat Tapes 
*Trade-Mark Reg. U. S. Pat. Off. and Foreign Countries 








1953 Cap-pe-ta-Mapeteine, Quesn 
Canapba. Located in a region rich in mineral 
resources, the electric furnace plant pro- 
duces crystoion® silicon carbide for abra- 
sive and refractory uses. Norton’s largest 


plant of this type 1s in Chippawa, Ontario. 
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Chemical progress is autoclaves, test tubes, distillation towers 
.. . hydrocarbons, heterocyclic compounds , . . processes, 
polymerizations, products. 

But mostly, chemical progress is thinking . .. men think- 
ing. Litthke men, big men, medium size men. . . in lab coats, 
business suits, overalls all of them, always, thinking. 
Thinking up new products .. . new ways to make chem 
icals and new ways to use them. Thinking up more comfort, 
more convenience, better health, for everyone, 


Always, the old things have to be improved, and the new 


KOPPERS 
CHEMICALS 


things have to be proved. It takes more thinking. The think- 
ing never stops. And so chemical progress never stops. It’s 


that way at Koppers. 


You can be one of these men, think- 
ing. You can create some of the chem- 
ical progress that’s made at Koppers. 
Ihe products are many... the oppor- 
tunities myriad. Consider a career 


with Koppers; send the coupon today. 


Koppers Company, Inc. 
Industrial Relations Manager 
Dept. C-116, Keppers Building 
Pittsburgh 19, Pennsylvania 


Please send the 24-page brochure entitled “Your Career at Koppers.’ 
Name 
School 


Address 
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Editorial .. . 


The Engineer, 
A Community Citizen 


“The punishment suffered by the 
wise who refuse to take part in gov 
ernment is to live under the govern 
ment of bad men.”—Plato 

Mavbe today Plato could be re- 
vised to read “The punishment suf- 
fered by scientists and engineers 
who refuse to take part in govern 
ment is to live in a scientific world 
under the government of laymen.” 
Of most direct and immediate con- 
cern to the American citizen is the 
local government of his community, 
the city council, the school board, 
civil defense, the PTA, the hospital 
board, Every one of these organiza 
tions would benefit from the mem 
bership of engineers and scientists. 

The engineer is ideally equipped 
for community work. He is as well 
or better educated than the people 
with whom he will deal, and he has 
the additional qualification of an 
objective scientific mind, When 
approached with a problem he will 
accept only facts and give a careful 
analysis of the situation, instead of 
approaching the problem emotion 
ally or wishfully. An example of this 
need of a scientific approach to 
community problems is in the con 
troversy over the fluoridation of 
drinking water. Here a great med 
ical discovery has been placed in 
jeopardy because those responsible 
for decisions are not qualified and 
so are being guided by their emo 
tions. 

Air pollution has become a recent 
problem in Many American con 
munities. In the midst of many con 
flicting viewpoints, the engineer is 
probably best qualified to analyze 
the situation and arrive at the best 
solution to the problem gut the 
engineer should not sit back and 
wait to be invited. He should at 
tend open meetings on this problem 
and let his opinions be heard 


The national problem of increas 
ing our technical manpower is 
probably really appreciated only 
by our present tec hnical people, It 


is recognized that improved science 
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teaching in our high schools is the 
first problem to be solved. To have 
engineers on the school boards 
pushing this question would be a 
big step toward its solution. By 
offering salaries to science teachers 
competitive with industrial salaries, 
many capable people would be at- 
tracted to teaching. But the school 
boards must take the initiative. 

Civil defense is another oppor- 
tunity for the engineer to show his 
civic interest and leadership, There 
are many problems in civil defense 
that need to be carefully analyzed 
and acted upon, A Military Indus- 
trial Conference was held this year 
on defense against atomic and 
chemical, biological and radiolog 
ical warfare. It was attended by 
representatives of the armed forces, 
industry, science, engineering, gov- 
ernment, and education. They saw 
the need of locating new and ex- 
panding industries away from pres- 
ent industrial centers, but this can 
only be accomplished through 
forceful leadership on both the fed- 
eral and local levels. 

Community work can be fun for 
the worker as well as productive for 
the community. There is a great 
need tor Scoutmasters and leaders 
of other youth organizations, Here 
is an opportunity to guide young 
minds into fertile channels and to 
develop the leaders of the next 
generation, 

In every 
there are dozens of problems that 


American community 


engineers should be working on 
with other civic-minded citizens 
The difference between a solution 
based on a careful analy sis of facts 
and a solution based on emotional 
thinking may be directly traced to 
engineers, or a lack of engineers 
on the committee. Both the com 
munity and the engineer will bene- 
fit. He will have the satisfaction of 
doing a good job that was not 
actually required of him, and he 
and his family will enjoy the bene 
fits of living under a government 
of wiser men.—L.T. 








A Tower of 


Opportunity 


for America’s young 

engineers with capacity for 

continuing achievements in 
radio and electronics 


Today, engineers and physicists 
are looking at tomorrow from the 
top of this tower... the famed 
Microwave Tower of Federal 
Telecommunication Laboratories 

-@ great development unit of 
the world-wide, American-owned 
International Telephone and 
Telegraph Corporation. 

Here, too, is opportunity for 
the young graduate engineers of 


America . . . opportunity to be 
associated with leaders in the 
electronic field ...to work with 
the finest facilities ... to win rec- 
ognition ... to achieve advance- 
ment commensurate with 
capacity. 


Learn more about this noted 
Tower of Opportunity... its long- 
range program and generous em- 
ployee benefits. See your Place- 
ment Officer today for further in- 
formation about FTL. 


INTERESTING 
ASSIGNMENTS IN— 
Radio Communication Systems 
Electron Tubes 
Microwave Components 
Electronic Countermeasures 
Air Navigation Systems 
Missile Guidance 
Transistors and other 
Semiconductor Devices 
Rectifiers * Computers * Antennas 

Telephone and 
Wire Transmission Systems 


Federal 
Telecommunication 
Laboratories x 


Telephone and Telegraph Corporation 
500 Washington Avenue, Nutley, N. J. 














































The Importance of 





overings and Sheaths for 


HE TERM “COVERINGS”, as applied to insu- 

lated electrical wires and cables, refers to a 

relatively continuous homogeneous layer or 
layers of impervious and inert material, applied 
Over an insulated conductor or conductor 
assembly for the purpose of protecting such 
conductors from moisture, chemical attack and 
mechanical damage. Coverings may be colored 
to indicate circuit identification. Chemical attack 
refers to damage to the insulation resulting from 
acids, alkalies and other chemicals in the atmos- 
phere, the ducts or soil in which the cables may 
be installed. Mechanical damage may result from 
the abrading, compressing, cutting and tearing 
forces to which the insulation may be subjected 
during installation and service. 


Coverings may be made of metallic or non 
metallic materials. Metallic coverings may be, 
(1) a continuous metal tube over the insulated 
conductor, usually made of lead and known as 
a lead sheath, (2) metal tapes applied spirally 
about the insulated conductor and referred to as 
an armor or a Shield, depending on the purpose 
for which it is used, or, (3) metal wires applied 
spirally either in one direction or in the form of 
a braid, and again known as an armor or a shield. 
Armor is a covering applied primarily for 
mechanical] protection ofr to add strength while 
a shield is applied to protect the insulation from 
electrical stresses or for safety purposes. Non 
metallic coverings may consist of, (1) a con- 
tinuous layer of vulcanized rubber or rubber-like 
material, generally neoprene, or a thermoplastic 
material, called a jacket, (2) spirally applied, 
moisture-resistant fibrous yarn, usually cotton or 
jute, (3) moisture-resistant fibrous tapes, or, 
(4) moisture-resistant fibrous braids. Combina 
tions of two or more of these may be used as 


explained later 


The kind and number of coverings used is 
determined largely by the size of the conductor 
or cable, the type of insulation on the conductor 
and the installation conditions. The following 
is a brief outline of the types of coverings 
required for the more important types of insula- 


tiens and installation conditions. 





INSTALLATION in DRY CONDUITS and DUCTS 


Single-conductor rubber and varnished-cambric 
insulated cables require a covering over the insu- 
lation consisting of a moisture-resistant cotton 
braid on the small sizes and a double braid or 
tape and braid on the large sizes for protection 
against mechanical damage. On 600 volt cables 
for installation in buildings this covering must 
be flame-resistant, and is usually colored for cir- 
cuit identification. A thin layer of neoprene may 
replace such fibrous coverings on rubber-insu- 
lated cables. Paper-insulated cables require a 
lead sheath for retention of the impregnant and 
for mechanical protection. Single - conductor 
polyvinyl chloride insulated cables usually 
require no coverings since they are generally 
considered resistant to flame and chemical and 
mechanical damage. 

Multiple-conductor cables which consist of 
two or more single conductors assembled as a 
unit are protected by an outer covering. The 
individual conductors of multiple - conductor 
rubber insulated cables are generally protected by 
a single fibrous covering. The outer covering of 
multiple-conductor cables usually consists of a 
tape and moisture-resistant cotton braid on rub- 
ber and varnished-cambric insulated cables. A 
neoprene jacket may replace the outer braid on 
rubber-insulated cables. A polyvinyl chloride 
jacket is generally used on polyvinyl chloride 
insulated multiple-conductor cables. Multiple- 
conductor paper-insulated cables have a lead 
sheath over the assembled insulated conductors. 


INSTALLATION in WET CONDUITS and DUCTS 


The coverings described for use in dry locations 
on both single- and multiple-conductor cables 
are suitable for use in wet locations, except that 
a lead sheath is required over varnished cambric, 
paper and non-moisture-resistant rubber and 
polyvinyl chloride insulations. 
Moisture-resistant rubber insulation requires 
mechanical protection in the form of a fibrous 
covering of coverings or a neoprene jacket. A 
neoprene jacket is preferred because of its great- 
er resistance to deterioration in wet locations. 
Moisture - resistant polyvinyl chloride may be 
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used without a covering on single-conductor 


AERIAL INSTALLATIONS 


The types of coverings described for use in wet 


cables 


locations are generally suitable for aerial instal 
lations but greater thicknesses of non-metallic 
coverings, particularly for single - conductor 
cables, are required. Fibrous coverings for aerial 
use are usually made of moisture-resistant jute, 
sisal or loom-woven cotton of large size. Neo- 
prene jackets on single-conductor cables for 
aerial installations are about 5O per cent greater 
in thickness than those used for duct installa 
tions. These thicker covers provide the addi 
tional me¢ hani al protection require d for ac rial 
installations. Neoprene jackets are generally pre 
ferred over fibrous or rubber jackets because of 
their greater resistance to weathering. Lead 
sheathed cables with the same sheath thickness 
as used for duct installations are suitable for 
aerial installations. A lead alloy containing small 
amounts of antimony or tin is used instead of 
pure lead to reduce failures due to crystallization 


DIRECT BURIAL 


For direct-burial installations, rubber, rubber- 
like or thermoplastic jackets and lead sheaths 
are generally used. The jacket or sheath thick- 
nesses are the same as those used for aerial instal 
lations. Lead sheaths require protection against 
mechanical damage. This usually consists of two 
servings Of moisture-resistant jute yarn imme 
diately over the lead, followed by two steel tapes 
over which are applied two servings of moisture 


resistant jute 


SUBMARINE and VERTICAL CABLES 


Submarine cables require protection against 
mechanical damage and additional strength over 
that provided by the conductors to prevent them 
from being broken by dragging anchors or other 
objects. Vertical cables frequently require greater 
strength for their support than that provided 
by the conductors. This additional strength and 
mechanical protection is usually provided by a 
serving of steel wires which completely covers 


the surface of the cable. This is known as a wire 


——4+-----4 


a id 


‘fF insulated wires and cables 


armor. A bedding consisting of two moisture 
resistant jute servings is provided between the 
non-metallic jacket or lead sheath and the 


armor wires 


PORTABLE INSTALLATIONS 


Cables for portable installations such as those 
used on dredges, shovels and mining equipment 
must be flexible and their sheaths must be resist 
ant to abrasion, cutting and tearing. Tough wear- 
and - weather - resistant rubber or rubber - like 
jackets are therefore used. Such jackets are gen 
erally made in two layers with a reinforcing 
braid of high-strength cotton yarn between 
them. The jacket thicknesses for such cables are 
generally greater for a given size of cable than 


those of cables for non-portable installations. 


SHIELDING 


Shields consist of one or more conducting layers 
on insulated electric power cables, the purpose 
of which is to confine the dielectric field to the 
insulation on the individual conductors. The 
two most important functions of shields are, (1) 
to protect the insulation against harmful electri- 
cal stresses and discharges at its surfaces, and, 
(2) to reduce hazards of shock 

Since harmful electrical stresses can occur at 
both the internal and external surfaces of an 
insulation, particularly on stranded conductors, 
at high voltages, it is necessary to provide 
shields at both surfaces. Internal shiclding in 
the form of a semi-conducting fibrous material 
is generally used immediately over the conduc 
tor for operating voltages above 2000. External 
shielding usually consists of a semi-conducting 
fibrous layer immediately over the insulation 
over which is applied a layer of metallic mate- 
rial. External shields are generally used at volt- 
ages above 3000 for non-metallic jacket cables 
and above 10,000 for lead-sheathed cables 

Metallic shields are made of non-magnetic 
materials such as aluminum or copper and are 
portable 


| 
portable ibles 


applied as tapes on cables for non 
installations and as brai is for 
External shields must be grounded at all joints 


and terminals. 


For reprints of these pages write to address below. 


Electrical Wire and Cable Department 


Rockefeller Center © New York 20, N. Y, 


















































Steel is 2 to 3 times stronger 
than gray iron 

Steel is 2'2 times as rigid as 
gray iron 

Steel costs a third as much 
as gray iron 

So products properly de- 
signed in steel can be manu- 
factured at savings up to 50%, 


WHAT MAKES 
A DESIGNER 
OUTSTANDING? 


5 ie be successful, a designer must 
first know how to develop 
products that are profitable to his 
company. To be profitable, these 


products must meet competition, 
yet be manufactured for low cost. 


By taking advantage of the bene- 
fits of welded steel construction, 
the alert design engineer has un- 
limited opportunities for develop- 
ing new product ideas. He can add 
improvements to present products, 
make them stronger, more service- 
able... while actually reducing the 
cost of production, as in the ex- 


ample shown. 


HOW COST IS REDUCED 


—— 


al cost $83.15 

teel design cost 
$49.00. Welded steel ina 
hine base is 509 strong 
er yet weight is cut 
from 269 Ibs to 176 Ibe 


It will pay you to keep pace with 
the newest developments in steel 
design. Latest information is in Lin- 
coln Procedure Handbook of Arc 
Welded Design and Practice. Write. 


THE LINCOLN ELECTRIC COMPANY 


CLEVELAND 17, OHIO 


THE WORLD'S LARGEST MANUFACTURER OF 
ARC WELDING EQUIPMENT 
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ideas to bear on technical problems that 


are beyond the realm of experience... 


you are qualified for an unlimited 


future at Chance Vought. 


For an evaluation of your background, 


send a resume of your education 


and experience to: 


— Engineering Personnel, Dept. 10-4, 


7O0UGHT AIRCRAFT 


INCORPORATED: BALLAS, TEXAS 
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There's satisfaction in meeting a challenge 


lor engineers worth their salt, challenge is stimulating. We live in such 
an atmosphere at Detroit Edison, a company internationally known 
for its bold, imaginative engineering. But let’s be specific. 


Soon it's going to be sound economics for us to transmit energy at 
345 kv. There’s not much precedent to draw on; much remains to be 
clarified about system design, operation, radio interference, line losses, 
relays, system integration, lightning performance. Where does the 
challenge stop? 

Or take the problem of heat exchange. We're deep in atomic power 
plant design, where sodium is the primary coolant. Efficient heat 
exchange is essential! There’s the same problem with respect to gas 
turbines and critical-pressure boilers, too. 


We also plan to use our digital computers, and like equipment, in new, 
untried ways. Applying them to engineering and management problems, 
for example. But it will take time AND talent to do some creative 


engineering first. 
If these challenges—a few at random—suggest a career that appeals to 


you... well, you appeal to us, Stop at your Placement Office and arrange 


an early interview. 


DETROIT EDISON 
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BETTER ROADS 


by 
M. D. Morris, C.E. °44 


(Photos Courtesy of the International Road Federation) 


A world boom in highway trans 
portation was just launched in 
Rome under the most necessary and 
welcome conditions possible. Roads 
in the world are not a function 
solely of engineers and_ builders. 
The economic and social aspects 
the educational and financial in 
volvements, influence the daily liv 
ing of every person on earth and 
plainly demand the attention and 
services of tried specialists. 

Better roads mean better living 
this was the ultimate resolve of the 
Second World Meeting of the Inter 
national Road Federation in Rome 
last October. IRF is the candle that 
has been lighted to pierce the dark 
ness of today’s world road com 
munication situation. At this con 
gress, men have done something 
definite toward improving _ liv 
ing conditions and left only the 
weather to be discussed as unalter 
able. The participants were profes 
sional and business men—practicing 
experts in their respective fields 
who had come imbued and left 
resolved. ere 

Representative George Fallon 
(D.-Md.) Chairman of the U.S 
Congressional sub-committee on 
Public Roads, in his address at the 
meeting s formal dinner, reitterated 
the urgent desire for a two-party 
drive to put the President's multi 
billion dollar highway program 
through during the next session of 
the Congress. Then he asked the 
European nations to keep step with 
this plan. Acclaim for both these 
statements was spontaneous 


~~ a_ 
Buga-Madronal Highway (Colombia) 


under construction. 


NOVEMBER, 1956 


Not long ago John W. Johnson 
Superintendent of Public Works of 
the State of New York published 
this statement: “For each five miles 
of highway built, one life can be 


roads 


saved every single year.” Depend 
ing upon location, 


g better 
mean different things to different 
peoples. In the United States they 
a holiday weekend without 


mean 

the fruitless 400 mass suicides each 
time, with the attendant 2000 
maimings and uncounted peptic 


ulcers. Roads are the arteries of 
intercontinental life lines. For the 
Afganistani they are a way to the 
sea and the outside world: for those 
of the Congo they pave a way to 
Latin 
farmers, a shorter way to the mar 
kets; and to the heterogeneous 
Europeans roads mean a firmer way 


civilization; for American 


toward lasting peace through easy 
international and interzonal road 
travel. Ethnic groups exchanging 
ideas and visits do much to promote 
warm understanding of basic dif 
ferences. 

Man on earth has only a definite 
allocated life span. He can, in ef 
fect, increase his years by increas 
ing the time he has for himself, This 
gain comes from countless corol 
lary effects stemming from the ini 
tial basic change in land communi 
cations 

So important is this prime factor 
for universal peace and prosperity 
that the Food and Agriculture Or 
ganization housed the IRF congress 
in its Rome headquarters. The Pope 
in a special audience to the conven 
tion made a fifteen minute state 
ment stressing the vital importance 
of good roads to world social devel 
under 


opment and harmonious 


standing. The Mayor of Rome in 
his opening remarks added the his 
torical note on the auspicious 
choice of Rome for this meeting 
Since antiquity all roads lead from 
Rome—for the purpose of main 
taining the military might of the 
Empire (This is why the Romans 
withstood the centuries and why 
Alexander's empire crumbled with 
his death.) Now world roads hold 
the network of world peace 

With world industrial money in 
action for peaceful and mutually 
beneficial purposes in a non-politi 
cal vein, only more good can come 
of this whole venture which has 
prospered so well during the last 
seven years. What about the IRF? 
What is this force that gets things 
done? 

The International Road Federa 
tion is a child born of American 
abundance and world need. It was 
conceived before the war to aid 
areas in which communication ac 
tivity was dormant, but it never 
became a working fact until May 
of 1948 industrial 
leaders thought of a mutual benefit 


Business and 


program whereby Sot ial and eco 


nomic conditions could be im 
proved in the less prosperous areas 
while at the same time their own 
sales would be increased while pro 
moting good will. 


Field 


companies would interest a number 


representatives of these 
of enterprising local business peo 
ple in forming a National Better 
Roads Organization in that individ 
ual country. The only requisite for 
membership in the International 
Federation is that the local organi 
zation be dedicated and non-politi 
cal, In this way nations would in 





Along new border to border highway stretching from El Paso, 


Texas, to the Guatemalan frontier. 


vest in the construction and main 
tenance of a highway program in 
their own country, built by local 
forces on local capital with some 
United States 
needed, American equipment and 


assistance where 
material would move and the com 
panies would provide the best in 
that specialty’s technical advisers. 
This movement prospered, At the 
ame time the Washington office 
opened, one also opened in Lon 
don. Now there are three central 
offices: Washington for the Western 
Hemisphere and Pacific 
London for the British Common 
Africa and Asia; and Paris 
for all Europe. These offices merely 


Islands; 
wealth 


act as advisory and control centers. 
The actual promotion work is done 


in the countries themselves by Na 
Better Roads associations. 
There are 60 of these autonomous 


tional 


self-supporting associations in 57 
countries. They sent a total of some 
one thousand delegates to the Rome 
meeting, 

Financing of the three central of 
fices (which are independent of 
each other) and their monthly bul 
letin “World Roads,” as well as the 
quarterly magazine, “Road Inter 
national,” is by contribution from 
supporting industries in Britain 
and the United States. 
Time is money to these people sO 


France 


that action and results are fairly 
well guaranteed. Some of 
companies in the United States are: 
Automobile Manufacturers Associa 


these 


About the Author 





M. D. 


Morris 


Mr. Morris received his B.C.E. de 
gree from Cornell in 1944, and was 
active in A.S.CLE. and varsity football 


san undergraduate 
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Morris’ work 


has taken him into such varied fields 


Since graduation, Mr 
and problems as: trouble shooting on 
Curtiss-Wright Army transport planes; 
building sanitary works; lab surveys in 
Prule, Greenland; constructing farm-to 
market roads in Venezuela; and making 
the Master bill of Materials for U.S 
Steel's Orinoco Mining Project 

At present he is a contributing editor 
to McGraw Hill 


man of the Committee on Publications 


International, chair 


for the Construction Division — of 
A.S.C.E., and a member of soils com 
mittee of A.S.F. M. He is also active in 
the U.S. National Council on Soil 
Mechanics and Foundation Engineer 
ing, the Concrete Industries Board of 
N.Y., Cornell Society of Engineers, and 


International Road Federation 





Cali-Medellin Highway, Colombia 


tion, Caltex Oil Company, Ltd. 
Construction Industry Manutfactur- 
ers Association, Ford International, 
Edwards Kelcey and Beck, General 
Drafting Company, Inc., General 
Tire and Rubber, Goodyear Tire 
and Rubber, International B. F. 
Goodrich, Minnesota Mining and 
Manufacturing Company, Prismo 
Safety, Shell Oil, Socony-Mobil Oil, 
Soiltest, Inc., Standard Oil of New 
Jersey, Standard Vacuum — Oil, 
Thompson-Cornwall, Inc., and U.S. 
Rubber Company. 

What are some of these social 
and economic aspects? The FAO, 
charged with feeding the world 
adequately, pleads that a 
part of the richer agricultural areas 
could provide abundant foodstuffs 


major 


if there were enough farm-to-mar- 
ket roads to get them out. The de- 
velopment of the now principal 
dairy industry in New Zealand is 
due solely to the accessibility of 
such areas via new roads, Since the 
existence of its basic road network. 
Ecuador annually exports $560 mil- 
lion in bananas—as against zero 
before. 

The natural resources of the earth 
must be moved to where they can 
be processed and the results must 
get to the customer with the least 
amount of lost time and overhead 
cost. Here roads are a most vital 
contributing factor. Today's roads 
fail to measure up to the needs of 
an expanding world economy. This 
means a sterilization of wealth that 
even the richest countries can_ ill 
afford. Man has succeeded in flying 
at 1200 mph; yet in moving people 
to-and-from work at peak hours, a 
London bus today travels slower 
than its horse drawn ancestor. 

Imagine, say, six thousand ve- 
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hicles a day on a normally travelled 
road (or about four cars each min- 
ute past a given point). Just one 
minute's delay each day in_ this 
stream has been calculated to cost 
$19,000 a vear. 

World vehicle production in 1938 
was some 42 million annually. To- 
day it stands at 84 million per an- 
num on roads that were already in- 
adequi te 20 years ago. By 1965 the 
United States might 
strangle on 85 million 
Stretched out bumper to bumper 
they'd inake a single line around 
the Equator or a line an eight-lane 
coast -to- coast U. S. highway 
couldn't hold. 

In the U.S. every year traffic fa 
talities exceed the entire population 
of Boise, Idaho, and injuries equal 
the combined population totals of 
Cleveland, Ohio, and Dearborn 
Michigan. This carnage costs $4.5 
billion a year, while the year’s tab 


expect to 
vehicles. 


for road deterioration is another $5 
billion. An integrated and adequate 
United 


highway system in the 


States would save 3,500 lives a year 
this is proportionately comparable 
for the rest of the world. 
A European study on vehicles 


(Sage 
tate ee 
> =F, ‘ til : . % 


“= 


travelling a given 100 mile stretch 
of old highway and on an equal 
piece of modern highway reveals 
the following: per mile of road per 
year, gear changes were five against 
150; brake applications, 4 to 500; 
and steering wheel movements of 
more than two inches were one to 
300—all in favor of the new road. 
This posed a further question of 
safety: a driver has a tendency to 
become drow sy and to falter from 
the monotony of the long straight 
road. This, however, is a matter of 
self-discipline for the individual 
since curving the right of way di 
minishes the economic feature, and 
providing suitable entertainment is 
an unsafe distraction. 
The U.K. delegation 
that we lower the cost of living by 
planning highways to accommodate 


delegate 


resolved 


us 20 years hence, The 
from Peru moved that we hasten to 
complete the 30,000 kilometer Pan 
American Highway system by clos 
ing the last 1000 km. gap through 
Darien, Panama. (This is an all 
American function under the inde 
pendent Pan American Highway 
Congress and backed by the Or 


ganization of American States.) A 





resolution was passed to cut the red 
tape involved and expedite the 
crossing of frontiers; another re 
solved to provide adequate town 
planning for roads and streets pass 
ing through settled areas. 

We do not “spend” money on 
roads; we invest it against a profit 
able expected return. We pay for 
good roads whether we have them 
or not—but we pay more without 
them. 

From whence is this money to 
come? The question of financing 
evoked a considerable difference ol 
opinion. Local sources were ac 
knowledged but highway moneys 
were probably to come from na 
tional and international levels and 


from Who 


yavs for the roads? The answer is 
I 


private means—tolls. 


everybody because roads are oa 
source of general benefit to all 
Usually taxes on gasoline and 
oil, automotive parts, and vehicles 
themselves (original sales and late 
licensing fees) provide the income 
source for road construction and 
£450 


million a year in automotive taxes 


maintenance. In England 


come into the general coffers, of 


which only one fifth goes to roads 


Road construction east of Caracas, Venezuela. When it is completed, road will run through developing Cocoa region which has 


been suffering from lack of adequate road communication. 


NOVEMBER, 1956 


17 











The entire assembly berated the 
prac tice of diversion of highway tax 
funds into other channels while 
that program operated at a mini 
mum, The Pope, in his address, ex 
pressed the hope that all moneys 
earmarked for road work would 
find their way to that end alone. 

The Australian delegate sug 
gested that by anticipating a net 
work plan some 10 to 20 years in 
advance, planners could save much 
real estate costs by buying land be 
fore the values rose. Then he of 
fered the resolution not to divert 
road revenue money to any other 
outlet because motor source taxes 
(always a sure thing) have been a 
public milking cow for too long 
Southern) Rhodesia thought we 
should look for new sources of in 
come and suggested a land tax on 
the ground that a road increases 
land values 

Almost unanimously the toll road 
was deplored for world areas, it 


being desirable that road financing 


should come neither from tolls nor 
loans, but from tax boxes alone. 
This is not at all applicable for the 
United States where, during the 
last five years, toll-supported auton 
omous — state authorities have 
worked a minor miracle in a net 
work of turnpikes or toll roads, 
which are a thing apart from the 
regular State and Federally 


18 





financed highway programs. 

The United States has loaned or 
grante -d sums of money to many less 
prosperous areas for basic road 
programs. This aid is for the farm 
to-market road and not for the su 
per highway. To insure proper allo 
cation of these funds and to keep 
the local expenders well advised, 
the United States International Co- 
operation Administration has a full 
time highway engineer, Mr, A. J. 
Van Dyke, whose job it is to go 
around the world and supervise this 
program, 

A resolution was offered to in 
crease taxation on fuel, tires, ete. 
and eliminate all other forms, so 
that only the users of the road 
would pay and then, only in pro 
portion to the amount they actually 
used the roads. This move was 
urged down by the British because 
it would be injurious to the manu 
facturer of the over-taxed items. It 
was expressed that the IRF would 
be ill-advised to tell individual 
countries how to handle their own 
finances. 

Regardless of how funds are de 
rived, in order to insure the best 
value received per road coin ex 
pended, all dealings must be in 
terms of experts and specialists. 
They have the actual experience 
and thorough technical training. 

Who should these men be? And 


Puerto Rio Viejo-Nicaragua, four span 
timber bridge (1943-1952). 


Puerto Rio  Viejo-Nicaragua, recon- 
structed bridge on old piers by Nica- 
raguan Highway Department with co- 
operative funds from Nicaragua and the 
United States. 


what sort of training should they 
have? 

To keep our highways alive and 
successful, technical training in all 
phases is being given to apt pupils 
globally and locally. The technical 
neo are for: civil engineers to 
select new locations, design new 
highways, and improve the old; 
specialists in air-photo analysis to 
save many months of on the ground 
reconnaisance; soils engineers to 
determine the correct subgrades 
and drainage to keep the road from 
crumbling; town planners; geolo- 
gists for tunnels; bridge designers; 
research men to find and develop 
the best type of pavements—con- 
crete, asphalt, and more recently, 
the topsoil itself made stable by 
chemical injection. This is only the 
first phase. 

Maintenance men adept at both 
right-of-way and vehicles, keep the 
wheels rolling. While traffic engi- 
neers solve congestion, economists 
work out program plans, and finan- 
ciers make them work. Lawyers, 
physicians, and sociologists cope 
with the human element; and ad- 
ministrators tie it all together. 

While all these people keep the 
stream moving, it should be pointed 
out that safety education is of 
prime importance. The proper 
training of drivers in all categories 

(Continued on page 60) 


THE CORNELL ENGINEER 

























How would a 
graduate degree 
affect my chances 
for advancement 
at Du Pont? 
















John C. Nettleton expects to receive his B.S. in chemical engineer- 
ing from Villanova University in June 1957. He has served as presi- 
dent of the student chapter of A.I.Ch.E., and as secretary of Phi 
Kappa Phi fraternity. John is now wondering about the pros and 
cons of advanced study in his field. 








Robert J. Buch, M.5S., Ch.E., came to the Engineering Devel- 
opment Section of Du Pont’s Grasselli Research Division from 
the University of Louisville four years ago. Since then, he has 
engaged in many kinds of chemical engineering work, from pilot- 
plant operation to evaluation of the potential of proposed re- 
search programs. Within the last year, Bob has taken the re- 
sponsibility of procuring B.S., M.S., and Ph.D. technical gradu- 
ates in all phases of chemistry and chemical engineering for the 
Grasselli Research Division. 


N advanced degree would undoubtedly have a favorable 
A effect in technical work, John, but let me enlarge on 
that just a little. In your own field (and mine, too) a 
higher degree is considered to be evidence of ability in 
carrying out original research. It is therefore helpful in 
obtaining work in research and development, where that 
skill is definitely important. You might say that it gives a 
man a head start in proving his ability in those areas. 

It’s less important in some other areas, though. For 
example, in production or sales work ability for handling 
human relationships is just as important for advancement 
as technical competence. If an engineer is sold on pro- 
duction work or sales, a graduate degree in marketing 
or business administration might be more helpful to him 
than advanced technical] training in getting started. 
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But I’ve noticed this at Du Pont. Once a man lands a 
job in his chosen field and actually begins to work, his 
subsequent advancement depends more on demonstrated 
ability than on college degrees. That’s true throughout 
the entire company—in scientific work, administration, 
or what not. 

So an advanced degree is not a royal road to anything 
at Du Pont, John. But when coupled with proven abili- 
ties, it is unquestionably helpful to a man in research and 
development work. It often gets him off to a faster start. 





Are you interested in research work? 


About 2,000 Du Pont scientists are currently engaged in 
research, aided by some 3,500 other employees. Laboratory 
facilities of the highest quality are available at the Du Pont 
Experimental Station near Wilmington, and elsewhere 
throughout the country. Information about research at 
Du Pont is given in “Du Pont Research.’’ Write for your 
copy of this free 24-page booklet to the Du Pont Company, 














2521 Nemours Building, Wilmington, Delaware 
NY run 
BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 


Watch “Du Pont Cavalcade Theater’’ on television 
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Achilles, the bravest of 
the Greeks during the Tro- 
jan War, was invulnerable 
almost. By being dipped 
in the River Styx as an 
infant, he was rendered 
incapable of being wound- 
ed — except in the heel by 
which he was held during 
immersion. As luck would 
have it, Achilles was killed, 
finally, by a wound in this 
unprotected heel ... 
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NO ACHILLES HEEL 


The final test of most products for industry is their ability to withstand — 
completely — the corrosive effects of long periods of time. In cables this 
is especially true, since no part of any cable is more serviceable than its 
weakest point. Fortunately — but not accidentally — no Achilles heel limits 
Kerite insulation. Kerite cable in perfect working condition after 40, 50, 
and more years of difficult service is the rule, rather than the exception. 


The value and service life of a product can be no greater than the integrity and craftsmanship of its maker. 


KERITE CABLE 


THE KERITE COMPAN Y—30 Church St., New York 7, N. Y. 
Offices also at 122 S. Michigan Ave., Chicago; 582 Market St., San Francisco; 
3901 San Fernando Rd., Glendale 4, Calif.; 31 St. James Ave., Boston 
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Behind Man’s Conquest of the Skies... 
a Master’s Touch in Oil 





“Flying Saucer” —experimental military craft today 
—forerunner of your cloud car of tomorrow... 


First flight in a heavier-than-air machine—the 
Wright brothers at Kitty Hawk... 


First plane over the North Pole, first plane over the 
South Pole—Admiral Byrd’s .. . 
First ‘round-the-world flight—U. S. Army... 

Lindbergh’s solo flight, nonstop New York to Paris... 


Coast-to-coast propeller plane speed record... 


All have one thing in common—SOCONY MOBIL’S 
master touch in lubrication. 


Good reason! When firsts are in the making—when 
records are at stake—when schedules must be met 
—the leaders in aviation look to SOCONY MOBIL. 

. + * 
Wherever there’s progress in motion—in your car, 
your plane, your farm, your factory, your boat, your 
home— you, too, can look to the leader for lubrication. 





SOCONY MOBIL OIL COMPANY,*INC. 


LEADER 


IN LUBRICATION FOR NEARLY A CENTURY 


Affiliates: General Petroleum Corporation, Magnolia Petroleum Company, 
Mobil Oil of Canada, Ltd., Mobil Overseas Oil Company and Mobil Producing Company 


1956 


fuer 
a tas 


ae 
ey 


na 
bt Aw 
| 
UTR 
e 7 








SLIDING DOWN THE WAYS at Groton, Conn., goes the USS Nautilus, 
newest and fastest member of our underseas fleet. During welding, 
Worthington heavy-duty turning rolls rotated the hull sections. 


ow the world’s first atomic sub was welded 


Welding the hull of the USS Nautilus, world’s first 
atomic submarine, presented a tough problem. 

Submerged-arc automatic welding seemed to be ideal 
for the job. Question was—could you rotate the hull 
sections of the Nautilus to take advantage of this fast, 
high-quality welding method? 

Worthington’s answer to General Dynamics Corpo- 
ration’s Electric Boat Division, builder of the Nautilus, 
was the largest turning roll ever built. 

The result? Welding of the Nautilus hull was accom- 
plished in record-breaking time 
originally estimated. Unchanged, the Worthington roll 


and cost less than 


set-up is also being used in the construction of the 
nation’s second atomic sub, the USS Sea Wolf. 
Turning rolls for submarines aren't all that Worth- 
ington makes. The long list of Worthington-designed, 
Worthington-built equipment includes air conditioning 
units, construction machinery, compressors, Diesel en- 
gines, steam power equipment and, of course, pumps 
of all kinds. For the complete story of how you can fit 
into the Worthington picture, write F. F. Thompson, 
Manager, Personnel and Training, Worthington Cor- 
poration, Harrison, New Jersey. You may be glad 
you did 
4.258 


See the Worthington representative when he visits your campus 


See the Worthington 


Corporation exhibit in 
New York City. A lively, 
informative display of 


product developments 
for industry, business and —— = > 


the home. Park Avenue 
and 40th Street 
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When you're thinking of a good job—think high—think Worthington 


ENGINES + DEAERATORS + INDUSTRIAL MIXERS 
LIQUID METERS - MECHANICAL POWER TRANSMISSION + PUMPS « STEAM CONDENSERS + STEAM-JET EJECTORS + STEAM TURBINES » WELDING POSITIONERS 


AIR CONDITIONING AND REFRIGERATION - 


COMPRESSORS + CONSTRUCTION EQUIPMENT - 
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Faculty Profile 


Dr. F. H. “Dusty” Rhodes 


Few people in their life's time 
have had the satisfaction of having 
made the original plans for a 
school, carried through and devel 
oped these plans in that school, and 
seeing that school attain a top 
ranking position in its field. Such 
has been the work of Dr. Fred 
H. Rhodes, Director of the School 
of Chemical and Metallurgical En 
gineering at Cornell University. 

Dr. Rhodes was born in the small 
mid-western town of Rochester 
Indiana, on June 30, 1559. He at 
tended Rochester High School and 
Wabash College, at Crawfordsville 
Indiana. After graduating from Wa 
bash College, in 1910, he entered 
Cornell as graduate student and 
Assistant in Chemistry. As Assist 
ant, he taught for a time in labora 
tory courses in Qualitative and 
Quantitative Analysis and, later 
Was special research assistant to 
Professor L. M. Dennis, Head of 
the Department. He received the 
degree of Doctor of Philosophy in 
June, 1914 

In September 1914, he was ap 
pointed Instructor in Chemistry at 
the University of Montana at Mis 
soula. While at the University, and 
during the following summer, he 
was consultant for the Anaconda 
Copper Company on the flotation 
of copper ores and on the recovery 
of zinc from the newly developed 
zinc ores at Butte. Among his stu 
dents during the year at Montana 
were Lansing Wells, later head of 
the Cement Division of the U.S 
Bureau of Standards, and Harold 
Urey, later internationally known 
authority on atomic physics 

In September, 1915, Dr. Rhodes 
returned to Cornell as Instructor in 
Qualitative Analysis. During his 
first year as instructor, Morse Hall 
which housed the Department of 
Chemistry burned, To accommo 
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Dr. F. H. Rhodes 


date those students for whom qual 
itative analysis was a required 
course, a small laboratory was 
established in a room on the top 
Hoor of the then new Stoc king Hall 
The new laboratory looked very 
neat and very efficient and sanitary 
with its fresh coat of nice, white 
paint—white lead paint. After the 
first day of exposure to hydrogen 
sulphide the paint turned streaked 
and dirty gray; after the second 
day, it was black, At the end of the 
term, the work in qualitative an 
alysis was transferred to the attic 
of Rockefeller Hall. This was a 
large bare room directly under the 
slate roof. It wasn’t ideally suited 
to the purpose. In summer the 
ether in the bottles boiled to the 
merry tinkling of the glass stoppers 
in winter, the reagent solutions 
froze and the ink in the fountain 
pens congealed. There was littl 
ventilation; through the big room 
clouds of white fume swirled and 
the stench of hydrogen sulphide 


hung heav y 
kh 
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While he was instructor at Cor 
nell, Dr. Rhodes was employed as 
consultant by the Barrett Company 
and worked on the development 
of a process for the manufacture 
of synthetic phenol The First 
World War had begun in Europe 
although America had not yet en 
tered the conflict. Phenol was uw 
gently needed as a basic material 
for explosives and for many other 
purposes. In Professor Rhodes’ own 
words: “IL didn't know anything 
about making phenol in that re 
spect, | was the equal of the best 
chemical engineer in the country 
The process was worked out in a 
little room in the basement of the 
somewhat repaired Morse Hall; the 
equipment consisted of an iron pot 
a rusty two-burner gas plate, and 
some beakers and flasks. On the 
basis of some pretty sketchy ex 
perimental data and of some pretty 
rough and ready calculations, the 
plant was built as a unit of the 
Frankford, Pennsylvania, Plant of 
the Barrett Company As Di 
Rhodes admits: “It was a terrible 
plant About everything that could 
be wrong was wrong—but it made 
phenol, and it made phenol cheaper 
than any other plant in the country 
I later had the opportunity or the 
obligation to operate the plant | 
have often expressed very uncom 
plimentary opinions of the stupid 
engineer that developed it 

In 1917, Dr. Rhodes went with 
the Barrett Company, at Frankford 
as research chemist and, later, as 
Director of Research for the Chem 
ical Department, His first assign 
ment was to develop a process for 
making alizarin dye, or “Turkey 
red,” from anthracene. Other proj 
ects included improving the pro 
esses for the purification of naph 
thalene, anthracene, carbazol, and 


Continued on page 65 






















its orbit. 





Over thirty years ago in the American Mercury the inimi- 
table journalist H. L. Mencken wrote, ‘‘Of all the great 
inventions of modern times, the thermostat has given 
me most comfort and joy. Not for a dozen Marconis, 
a regiment of Bells, or a whole corps of Edisons would 
I swap the great benefactor of humanity who invented 
the incomparable thermostat.” 

Honeywell began in a basement, with the invention 
of a simple bimetallic thermostat to open furnace damp- 
ers on chilly mornings. But extensive research into 
electricity and electronics, pneumatics, gases, metal- 
lurgy, chemistry, plastics, and plain and fancy physics 
has diversified Honeywell by means of engineering and 
new-product development into automatic control for al- 


most every known purpose. 


EXCITING GROWTH: Today, after 72 years, Honeywell has 
grown and is growing still—the world’s leading de- 
signer and manufacturer of all kinds of automatic con- 
trols. Sales have more than doubled every five years. 
In the /ast 7 exciting years alone Honeywell has increased 
sales more than fourfold—from $57 million in 1948 to 
$244 million in 1955. In these 7 years over 20,000 new 
employees from all over America have joined Honey- 
well to find new opportunities. Honeywell now has 31 
factories and 160 sales and service offices throughout 


the world, 


MAIN FiELDS: Basically, Honeywell operates in three main 
fields: heating and air conditioning, industrial instru- 
mentation, and aeronautical controls and ordnance 
equipment. But the common denominator is always 
automatic control, Heat, color, density, liquid level, hu- 
midity, weight, or any other measurable factor—such 
as attitude deviations of planes or missiles in flight— 
can all be recorded and controlled. 


REMARKABLE DIVERSITY OF PRODUCTS: More than 12,000 
different Honeywell products give you an idea of the 
range within which you can build a highly rewarding 
career. Because Honeywell is operating in almost all 
the fields known as growth industries, our continuing 
drive to provide new markets, new products, and new 
systems promises you a rewarding future. 
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Honeywell...from thermostats 


to inertial guidance for satellites... 


Two of Honeywell’s 12,000 differ- 
ent automatic controls are the 
Honeywell Round —first entirely 
new thermostat design in 70 years 
—and an ultra-sensitive type of 
inertial guidance system, which 
will direct the rocket placing the 
world’s first man-made satellite in 










SMALL UNITS MEAN OPPORTUNITIES FOR YOU: Our employees 
operate primarily through personal contacts with super- 
visors and fellow workers. Our small units present mul- 
tiple opportunities for early managerial experience as 
(1) project leaders, (2) section heads, (3) foremen, 
(4) department heads, (5) chief engineers, or (6) sales 
managers. As Honeywell continues to grow, advanced 
positions are filled largely by men who have worked up 
from within. So, as an employee, you too will have 
real opportunities to fill Honeywell’s future managerial 
needs. And Honeywell needs restless men who can ac- 
cept and discharge responsibilities. 

SCIENTIFIC MANAGEMENT: The men who run Honeywell 
are a top management-science team. Year after year 
the American Institute of Management has rated 
Honeywell ‘excellent’ —the top rating among Amer- 
ica’s best-managed companies. Honeywell’s manage- 
ment recognizes that our growth in the challenging 
future depends in the largest measure upon the initia- 
tive, intelligence, and interest of the young people now 
starting with us. 

MODERN PLANTS NEAR SUBURBAN NEIGHBORHOODS: In these 
expanding units—each conveniently located near pleas- 
ant suburban areas with adequate housing, schooling, 
and recreational facilities—Honeywell offers you re- 
warding opportunities to do your best work with the 
most modern facilities: 

1. Heating and air conditioning: Complete engineering 
and manufacturing plants in Minneapolis, Chicago, 
Wabash, and Los Angeles. We now produce scores of 
dramatic new controls and systems applicable to all 
types of temperature-control equipment in homes and 
industry, public and commercial buildings of every 
type, ships, planes, trains, and buses. Included are 
systems of zone control, individual room temperature 
control, pneumatic controls, appliance controls, highly 
flexible electronic controls, control panels, and the en- 
tire range of air conditioning controls. 

2. Industrial instruments and controls: Complete en- 
gineering and manufacturing plants in Philadelphia. 
There is hardly a processing industry where Honeywell 
controls do not function as mechanical and electronic 
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brains regulating processes better than could be done 
by human hands or judgement. Honeywell instru- 
ments, for instance, are presently in use on every 
U.S. atomic reactor. Instrumentation holds sweeping 
potentialities as industry becomes increasingly complex 
and as automation is applied to more and more of its 
processes. Typical industrial products include indicat- 
ing, recording and control types of potentiometers, 
pyrometers, pressure gauges, industrial thermometers 
and flow meters, electronic control panels, and thou- 
sands of other devices. 


3. Aeronautical controls: In addition to extensive re- 
search, engineering and manufacturing facilities in 
Minneapolis, another complete plant is being built in 
St. Petersburg, Florida, expressly for the development 
and manufacture of inertial guidance systems. There is 
also a complete Engineering Development Center for 
aircraft and missile controls in West Los Angeles. Some 
challenging engineering interests include automatic 
flight control systems; hydraulic and pneumatic jet, 
ram jet, and rocket engine controls; instrumentation; 
and airborne digital and analog computers. Honey- 
well is a major supplier of automatic pilots, bombing 
systems, gyroscopes, and integrated weapons systems 
for aircraft and guided missiles. ‘The Honeywell elec- 
tronic fuel-measuring system is the standard of the in- 
dustry, and Honeywell leads in developing transistor- 
ized instruments for aircraft. 


4. Precision switches: Engineering and manufacturing 
in Freeport, Illinois; with additional plants in Warren, 
Illinois and Independence, lowa; plus research facili- 
ties in Denver. Honeywell’s 5000 variations of elec- 
trical MICRO SWITCH snap-action and mercury 
switches are used in countless ways. They permit a 
slight motion or a small physical force to control an 
electric motor or current. They are particularly useful 


where space or weight limitations are important—as in 
aircraft, missiles and rockets, automatic machine tools, 
dictating machines, and automatic transmissions for 
automobiles. 


5. Ordnance: Engineering and manufacturing in Min- 
neapolis; a complete new Engineering Development 
Center for missiles in Monrovia, California; and engi- 
neering laboratory facilities in Seattle, Washington. In 
this Division a great many vital defense products and 
systems—such as complete missiles and components, 
fire-control systems, and proximity fuzes are produced. 


6. Servo components: Honeywell engineering and man- 
ufacturing plants in Boston produce precision synchro 
motors, gyroscopic instruments, and electro-mechan- 
ical servo components for standard use in jet fighters, 
guided missiles, and bombers. ‘The newest development 
is a vital control device for the automation of manu- 
facturing processes. 


7. Oscillographic and Photographic equipment: The 
Honeywell plant in Denver produces high speed re- 
cording oscillographs, scientific laboratory equipment, 
and a complete line of Heiland photographic flash 
equipment. 


Transistors: The Boston plant develops and manu- 
factures high-output power-type transistors. 


9. Research: In a complete Research Center in Hop- 
kins, a suburb of Minneapolis, emphasis placed on 
fundamentals has led to comprehensive basic research 
programs in the fields of: solid state physics, metallurgy, 
ceramics, magnetic and dielectric materials, physical 
chemistry, electronics, heat transfer, and mechanics. 
Honeywell is continuing its steadily increasing expendi- 
ture for fundamental research. 


AT HONEYWELL YOU WILL FIND ADVANCEMENT OPPORTUNITIES IN TECHNICAL AND MANAGEMENT FIELDS: 


Research— Development— Production: One of Honey- 
well’s great strengths is the specialized engineering 
knowledge we can concentrate upon each of many 
highly technical operations and products. A consistently 
growing investment in research and engineering proj- 
ects has in the postwar period increased at a rate almost 
double that of sales increase. The aggressive policy of 
“engineering for tomorrow while producing for today” 
means one out of every ten Honeywell employees is 
engaged in some phase of our engineering activities. 


Almost every type of technical college training can be 
utilized to advance the art of automatic control. Engi- 
neers, scientists, chemists, physicists, metallurgists, and 
sales engineers are particularly needed. You should pos- 
sess an intellectual curiosity that compels you to think in- 
to and through and around a problem. Yet you should 
have something more: the faculty of working in close co- 
operation with fellow engineers on common problems. 


Whatever scientific or engineering activity you choose 
at Honeywell... research, design, development, man- 


NOW, LET US HEAR FROM YOU! 
If you would like to know more about the opportunities 
for you at Honeywell, contact your College Placement 
Office. Or please write directly to H. T. Eckstrom, Per- 
sonnel Administrator, (Dept. C56), Minneapolis 8, Minn, 
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ufacturing, application, or sales... you will enjoy the 
satisfaction of knowing that you are vital to an organ- 
ization whose growth has helped lead and will continue 
to lead our country’s technical advancement. 


Engineering Sales: Honeywell has a great need for the 
man who likes and wants to sell . . . who is able to find 
new product applications and expand markets . . . and 
who can cultivate those markets with consistent energy. 
You will receive up to five months of special training 
in one of Honeywell's well-equipped and expertly 
staffed divisional sales schools. 


Honeywell's Training Program: Training at Honeywell 
is handled in various ways: organized programs for 
“Learning By Doing’’; formal classes during and after 
working hours; orientation and development programs 
tailored to individual requirements; and outside study 
programs, on both undergraduate and graduate levels, 
with the Company sharing your tuition costs. Honey- 
well’s various locations furnish access to the nation’s 
best technical schools. 


Moneyw ywell 
Fouts on Couttols. 
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EnmeZimneers...- 


Look 


tem years 


i.) 
7, tg Will your income 


and location 
allow you to live 
in a home 
like this... 
spend your 
leisure time 
like this ? 


A Douglas engineer lives here 


They can...if you start your 
Douglas career now! 


Douglas has many things to offer the career- 
minded engineer! 

...there’s the stimulating daily contacts with 
men who have designed and built some of the 
world’s finest aircraft and missiles! 

...there’s enough scope to the Douglas opera- 
tion so a man can select the kind of work he 
likes best! 

... there’s security in the company’s $2 Billion 
backlog of military and commercial contracts! 
...and there’s every prospect that in 10 years 
you'll be where you want to be professionally, 
and you'll be in both the income level and geo- 
graphical location to enjoy life to its full. 


Brochures and employment applications are 
available at your college placement office. 
For further information about opportunities with 
Douglas in Santa Monica, El Segundo and Long 
Beach, Calif. and Tulsa, Okla., write today to: 
DOUGLAS AIRCRAFT COMPANY, INC. 


C. C. LaVene, 3000 Ocean Park Blvd. 
Santa Monica, California 


First in Aviation 


THE CORNELL ENGINEER 





Livermore 


~ 


j 


h 
: 





























At UCRKL’s Livermore, California, sit interior view of drift tubes in high-currefit 
linear accelerator designed to deliver 250 ma of 3.6 Mev protons or 7.8 Mey deuterons 


Could you help advance these new frontiers? 


New techniques...new equipment...new knowledge—all are 

in constant growth at Livermore and Berkeley, California as some 

of America’s most challenging nuclear frontiers are met and passed ; 

Sw ahi Cited : £ Calif ia Radiati Lab ‘ : nuclear physics, high current linear 
y the University of California Kadiation Laboratory s unique accelerator research. and the controlled 

scientist-engineer task force teams. release of thermonuclear energy 


There are many such teams. And what you can do as a member, In addition, you will be encouraged 


a ee ; te a : to explore fundamental problems of 
is limited only by yourself—your ability and your interest. your own choceing and to publish your 


For UCRL is directed and staffed by some of America’s findings in the open literature. 
most outstanding scientists and engineers. This group offers And for your family—there’s pleas- 
ant living to be had in Northern Cali- 


pioneering knowledge in nuclear research—today’s most expansive 
fornias sunny, smog-free Livermore 


facilities in that field...and wide-open opportunities to do Valley, near excellent shopping centers, 


what has never been done before. schools and the many cultural attrac- 
tions of the San Francisco Bay Area. 


F YOU are & MECHANICAL OF ELEC- fields of theoretical and experimental You can help develop 

TRONICS ENGINEER, YOU may be in physics as weapons design, nuclear fomorrou at UCRL today 

volved in a project in any one of rockets, nuclear emulsions, scientific Send for complete information on the 
many interesting fields, as a basic photography (including work in the facilities, work, personnel plans and 
member of the task force assigned each new field of shock hydrodynamics), benefits and the good living your family 
research problem. Your major contribu reaction history, critical assembly, can enjoy. ) UCRL 


tion will be to design and test the nee 


essary equipment, which calls for skill 


at improvising and the requisite imag) 
nativeness to solve a broad scope of con 


sistently unfamiliar and novel problems 


DIRECTOR OF PROFESSIONAL PERSONNEL 
UNIVERSITY OF CALIFORNIA RADIATION LABORATORY 
LIVERMORE, CALIFORNIA 





If you are 4 CHEMIST OF CHEMICAL 
ENGINEER, you will work on investiga- 


Please send me complete information describing UCRL facilities, 
tions in radiochemistry, physical and 


projects and opportunities 
inorganic chemistry and analytical 
chemistry. The chemical engineer is My fields of interest are : — . 
particularly concerned with the prob- 
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lems of nuclear rocket propulsion, Name— $$$ 
weapons and reactors 
pT ia 
If you are 4 PHYSICIST OF MATHEMA- 
TICIAN you may be involved in such 0 ee - Zone State 
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THE HIGH FIDELITY RECORD 


In the days of Edison and Bell 
records were wax cylinders or discs 
which were played on handcrank 
operated machines, Recording was 
achieved by talking directly into 
the large end of a megaphone-type 
horn, At the small end of the horn 
was placed a diaphragm, to which 
a cutting needle was rigidly at 
tached, As the wax record was 
turned the vibrating needle cut 
grooves into its surface in accord 
ance with the sound that was di 
rected into the horn, This purely 
trapping 
sound is known as acoustical record 
ing. Reproduction was achieved in 


mechanical means — of 


the same manner except that a 
round-tip playback needle was 
used instead of the sharp cutting 
needle, 

The first steps toward the elec 
trical recording techniques used to 
day were taken in 1927, when car- 
bon, magnetic and capacity-type 
pickup cartridges were introduced. 
These advantages were, of course, 


AMPLITUDE 





by 
Bruce Augustus, ME °59 


forestalled until the development of 
the radio, microphone, and vacu- 
um-tube amplifier, but did appear 
shortly thereafter. The results of 
these innovations were immediate. 
Most of the harmonics and over- 
tones, and even some of the fun- 
damental notes were lost in the 
early acoustical recording; but the 
electrically operated cutting stylus 
and pickup, coupled with the mi- 
crophone amplifier reproduced a 
far wider range of notes with con- 
siderably less distortion. This was 
the real beginning of high-fidelity 
recording. 


The Cutting of Records 

In today’s recording techniques, 
the magnetic cutting head is used 
almost exclusively. When a mag- 
netic head is used to cut a disc at 
constant groove speed it provides 
for a flat frequency response if the 
dise is played back at constant hub 
speed, This sentence may, at first 
glance, seem rather formidable, but 


will become quite clear after a few 
terms are defined. 

There are two popular methods 
of lateral disc recording: constant 
groove speed and constant hub 
speed. The name of the latter is self 
explanatory and the former is by 
far the most widely used, so only 
the former will be discussed in any 
detail. Using the constant groove 
speed method, the turntable speed 
is varied in order to maintain the 
linear velocity of the groove being 
cut at 12 feet per second, as op- 
posed to 48 fps at the circumfer- 
ence and 12 fps at the innermost 
groove using constant hub speed, 

A magnetic cutter operates ac- 
cording to the principle that its 
speed of movement is proportional 
to the magnitude of the voltage ap- 
plied to it and its sideways dis- 
placement is inversly proportional 
to the frequency of the applied vol- 
tage. This method of recording is 
also known as the constant velocity 
method because of the characteris- 
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Figure 1. Frequency response for “constant velocity” recording. 
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tics of the cutter which maintain a 
constant stylus speed, regardless of 
amplitude or frequency. This ob 
servation may be verified by appli 
cation of the basic physics formula: 


\/ = XS 
or velocity of the cutter is equal to 
the frequency of the applied audio 
voltage multiplied by the ampli 
tude of the groove cut into the re¢ 
ord. 

This may seem at first to be a 
rather inconsequential observation 
but further scrutiny shows it to be 
a crucial relationship. It states that 
for every increasing octave, the 
physical ‘size of the recorded am 
plitude (fig. 1.) is halved. This im 
plies an upper limit to recorded 
frequency set by the minimum re 
corded amplitude that will be dis 
tinguishable from surface noise. It 
may also be inferred that a lower 
frequency limit also exists by na 
ture of how ( lose the grooves are to 
each other. Is it not then conceiy 
able that these two limitations 
could drastically hinder the prog 
ress of high fidelity recording? This 
was, in fact, the case until the prob 
lem was finally solved by what is 
commonly known today as equali 
zation 


Equalization 

The first problem to be dealt 
with was overcutting. If we assume 
100 grooves to the inch the groove 
centers are .O10 inch apart. This 
means that the cutter may not ex 
ceed 005 inch of travel on either 
side of the groove center, for if the 
tone persists throughout arc revolu 
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FREQUENCY 


10,000 


tion, the adjacent grooves W ill cross 
Using the equation mentioned pre- 
viously 


\ {xa 
3—f x .010 
f 300 cycles /sec 

it is seen that no frequencies below 
300 cps may be recorded. The so 
lution to this problem is illustrated 
graphically in figure 2 and _ is 
achieved through an attenuation of 
six decibels per octave of all fre 
quencies below 500 cycles. ' This 
means that all tones below 500 cps 
are recorded with equal amplitude. 
(An attenuation of 6db per octave 
results in halving of the amplitude 
for each lower octave. Recalling fig. 
1, this creates equal amplitudes re- 
gardless of frequency.) The name 
given to this process is base turn- 
over and 500 cps is known as the 
turnover frequency. Of course some 
compensation must be incorporated 
into the playback equipment in or 
der to retain the flat response 
which was originally desired, This 
compensation — is simply a_ bass 
boost of 6 db per octave below 
500 cps 

In the treble range, at or near 
2000 cps problems begin to arise. 
In this range the amplitude of the 
surface noise begins to approach 
the amplitude of the recorded ma 
terial. At higher frequen ies the 
problem is still more severe, be 
cause the level of the noise rises 
above the program material, mak 
ing it useless to try to record, This 
is overcome by giving a gradual 


500 is chosen instead of 300 in order 
provide a safety factor 
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Figure 2. Base turnover is process of attenuating lower frequencies in order to avoid overcutting. 


treble boost ( pre emphasis ) to the 
recorded material, At playback, of 
course, the treble must be attenu 
ated by the same amount in order 
to maintain balance, This is called 
treble rolloff and is shown graph 
ically in fig. 3 

When rolloff and turnover are 
combined, the result looks like fig 
1. A flat frequency response has 
been achieved 

It must be understood at this 
point that the figures and specifica 
tions mentioned must not be as 
sumed universal, Each record com 
pany uses the recording character 
istics that it considers best; and al 
though the figures quoted are a rep 
resentative example of the many 
similar methods used, there is no 
single standard. Due to this lack 
of uniformity, amplifier and equali 
zer manufacturers are compelled to 
incorporate four or six different po 
sitions of compensation into their 
units, As a result of these capri 
cious methods of manufacture, the 
audiophile is confronted with a 
hodge-podge of equalization charts 
record labels, knobs and settings on 
preamplifiers and a host of other 
annoyances, which invariably cost 
money and produce more confusion 
than results. The chaos has been 
somewhat alleviated by the stand 
ardization of a few of the various 
schemes. The NARTB (Nat'l Ass'n 
of Radio and TV broadcasters, for 
merly NAB) set up an equalization 
curve which was acce pted as satis 
factory and adopted by the AES 
(Audio Engineering Society) and 
RIAR (Record Industry Ass'n of 


America ) 
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Figure 3. Turnover is the process of boosting treble range in order to transcend surface noise. 


Since most records were recorded 
these three 
curves, much was accomplished by 
Although there are still 
some obstinate independents the 


according to one of 
this move 


differences in characteristics are, in 


most cases small enough to be 


overlooked 


The Manufacture of Records 

In the few years since micro 
groove recording has come into its 
own, record manufacturers have 
managed quite well to keep abreast 
of technological advances in re 
cording. Because microgroove re 
cording employs finer groove spac 
ing and vinylite discs, many advan 
tages over standard transcriptions 
result; longer playing time, greater 
range of frequency response, light 
stylus pressures and a relative ab 
sence of needle seratch, 
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With a narrower groove of .0023 
inches, 200-300 lines per inch may 
be obtained. Needless to say, di 
mensional tolerances are difficult to 
hold to a minimum in order to ob 
tain excellent sounding records. 

Records are first cut in the sound 
studio by a sapphire alloy, or steel 
cutting stylus. Steel styli have a 
useful life of about 30 minutes and 
cannot be resharpened Sapphires 
due to their quality of sharpen 
ability, give many hours of useful 
service and are by far the most 
widely used, Only one record is ac 
tually cut in the studio, This record 
is called the “master,” and from it 
many duplications are made. The 
master is a metal disc, coated with 
soft lacquer, into which the grooves 
are cut, Recently the work of the 
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cutting and modulating a 
groove to just modulating it. This 
has been achieved by using pre- 
grooved blanks. Of course, the sty- 


from 


lus still must remove some lacquer, 
but the amount is greatly dimin- 
ished. 

Having completed cutting and in- 
specting a “master,” the recording 
engineer sends it to the processing 
plant, where a number of metal re- 
productions are made from it. The 
“master” is first sensitized in a stan 
nous chloride solution and then sil 
ver plated by a chemical solution 
in order to make it a good electrical 
conductor. A film of copper can 
now be electroplated on the sil- 
vered surface, After .032 inch has 
been plated on, the copper nega- 
tive is removed from the “master.” 


(C ge 5 
(Continued on page 59) 
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Figure 4. The combination of rolloff and turnover produces a flat frequency response. 
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If you have ability and imagination 


THE SKY’S THE LIMIT AT BENDIX! 


There’s no real limit to what you can accomplish if you 


go to work for Bendix Aviation Corporation— America’s 


most diversified engineering firm. If you are an engineer, 
physicist or mathematician with talent, ambition and 
imagination, you can find a spot at Bendix where your 
ability will be recognized, used to its fullest extent and 
appropriately rewarded. 

Bendix is a_ big, 


important company, and—if past 


history is any criterion—it will continue to get bigger as 
the years go by. Yet. because of the Bendix organization 


system of smaller, decentralized, individual divisions, 
there is never any danger of your getting “‘lost in the 


shuffle’ 


management loses sight of the individual with 


No Bendix division ever has so many people that 


ability. 


A thousand products 


AVIATION C 


Fisher Bidg 
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Constantly seeking new and better ways of making new 
and better products, Bendix divisions employ a growing 
professional staff of over 3,500 engineers and a supporting 
engineering staff of more than 6,500 men and women 

Jendix divisions are located all across the United 
States 


every 


Jendix divisions design and make products for 
basic industry. So wherever you want to work 
whatever your specialty in engineering or science—you 
will want to investigate Bendix opportunities. Meet the 
Sendix representatives when they visit your Campus See 
your placement director for further information and exact 
interview dates, or write to the Bendix executive oflices 
at the address below for information and a copy of the 


Bendix and Your Future’’ 


brochure 


by 


a million ideas 


RATION 








J.H. 


The science of soil mechanics 
and foundation engineering has de 
veloped rapidly in recent years and 
continued growth can be expected. 
Much of the appeal of this field 
aside from the natural desire in 
some of us to work close to the soil, 
lies in this indeterminate growth 
potential, Many phases of civil en 
gineering (of which soils enginee1 
ing is a branch) have been quite 
thoroughly explored, civil engineer 
ing being the oldest of the fields of 
engineering study. New develop 
ments in most phases of civil engi 
neering are rather infrequent and 
are arrived at rather laboriously 
Much of the knowledge is “hand 
booked.” Even when new ideas and 
developments do take place they 
are slow to receive acceptance sim 
ply due to the inertia of overcoming 
accepted practice 

Soils engineering by contrast is 
a young idea, Prior to the 1920's 
when Karl Terzaghi, the “founder 
and guiding spirit of soil mechan 
ics,” published his early papers and 
even for a decade after, soils engi 
neering was more of an art than a 
science—an art which could best be 
described as “poke around and 
jump up and down.” Of course 
some work had been done in the 
1800's by such men as Boussinesq, 
Coulomb and Rankine which had 
definite applications in the science 
of soil mechanics, but acceptance 
application and development of 
these men’s work has only come in 
recent years as our empirical 
knowledge grew. 

Prior to the Second World War 
there were very few consulting en 
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by 


McMinn, B.C.E. °44, M.C.E. * 


gineering firms in the United States 
which dealt strictly with soils engi- 
neering. Even today their number 
is relatively small. It is a matter of 
educating clients (architects engi- 
neers, contractors and owners) to 
the value of soils engineering and 
this is only possible through the de- 
velopment of an experience back- 
ground against which to test theory. 
Soils engineering must—like any 
other branch of engineering pay 
its own way and do it in a manner 
that can be proven by economics. 
The old adage about an engineer 





Soil Testing Services, Inc 


Field party performing CBR test on 

compacted sandy test fill. Data obtained 

were used for design of paving on airfield 
runway. 





being “a person who can do for one 
dollar what any damn fool can do 
for two” is especially applicable to 
foundation engineering, since foun- 
dations must be reduced to terms 
of pure utility and can seldom ex- 
cuse any part of their cost under 
the guise of aesthetics. 

The organization and growth of 
soils engineering firms has been 
quite rapid in the past decade. This 
growth stems largely from the ac- 
celerated growth of soil mechanics 
programs in our educational insti- 
tutions prior to and during World 
War II along with increased inter 
est in the field during and since the 
War from the standpoint of both 
private industry and governmental 
agencies. The Corps of Engineers 
has been an important factor in this 
growth due to problems arising out 
of airfield construction and flood 
control projects. Federal and state 
road building programs have also 
shared in this growth. 

From the standpoint of the pri- 
vate consultant or commercial lab- 
oratory, the greatest single factor 
has probably been _ industrial 
growth and expansion during the 
past decade. Almost any large met- 
ropolitan area is likely to have at 
least one soils engineering consul 
tant and areas in which growth has 
been particularly large and espe- 
cially in those areas where marginal 
land has had to be developed—the 
company or individual seeking soils 
engineering services is likely to 
have not only a variety of firms to 
choose from, but the various firms 
may each offer a slightly different 
approach to the problem. It should 
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be inserted here that the develop- 
ment of marginal land would be at 
best hazardous and at worst impos- 
sible without soils engineering as 
we know it today. Even with prope 
soils engineering the predicted re 
sults in particularly difficult situa 
tions will always carry some quali 
fication. 

On projects where the results are 
somewhat less than perfect, the 
deficiencies can usually be related 
to the heterogeneous nature of the 
material with which soils engineers 
work. Like timber engineers, soils 
engineers work with a product of 
nature. Soils, both as to deposition 
and composition, are the product 
of all the forces of 
properties can either be accept 


nature, Its 


ed, altered by means 


(drainage, chemical injection and 


Various 


compaction to name a few) or ig 
nored (that is loads can be trans 
ferred through undesirable strata 
by piles or piers or the material can 
be excavated and replaced with 
suitable material ). 

This heterogeneous nature of the 
material, not only locally but also 
geographically, makes progress in 
the field difficult—and in fact ac 
counts to a large extent for the 
tardy development of the science 
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Soil Testing Service line 
Diagramatic sketch of moisture and 


density measuring device using radioac- 
tive methods. 


This inherent quality will always 
be with us and must be accepted, 
Classification systems have sprung 
from a great many sources, each 
suited to a partic ular problem or 
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area (that is roads, airfields, agri 
culture, etc.). No universal classi 
fication system has been or is likely 
to be adopted for quite some time 

Testing procedures vary not only 
with the problem to which the re 
sults are to be applied (that is 
roads, dams, bridges, etc. ) 
with the location of the testing 


but also 


agency—even though the — basic 
problem is the same, By way of il 
lustration the California Division of 
Highways has developed many test 
ing procedures (CBR Test tor ex 
ample), some of which have been 
accepted and adopted by other 
agencies and others of which are 
considered to have limited applica 
tion by other agencies. The prob 
lem is further compounded when 
some of the tests developed by one 
agency (again the CBR) have been 
discounted and abandoned by the 
developing agency—while the tests 
are still in use and considered of 
great value by one or more of the 
adopting agencies. The American 
Society of Testing Materials is con 
ducting a continuing effort to stand 
ardize test procedures and their ef 
forts are beginning to bear fruit 
The professional consultant and 
commercial testing laboratory (of 
ten one and the same) enter the 







Tinius Olsen Testing Macnine Co 


Consolidation testing machine using hydraulic load application (right above). Also shown is a recently developed electronic 
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device for automatic recording of consolidation data (center above). 


33 














picture here. In order to make the 
services of these firms an economic 
practicability, standardization to a 
high degree of sampling methods 
ystems 


Classification testing pro 


cedures and engineering analytical 


techniques must ultimately result. 
If these people cannot freely ex 
change information and interpreta 
tions, not only within a particular 


area, but also throughout the 
world, the science will remain in its 
Economic considerations 


will 


infancy 


alone ultimately force this 
standardization 

As at example ol some of the in 
teresting developments continually 
taking place in this field first men 
tioned, perhaps, should be the work 
conducted at Cornell in recent years 
on aerial photograph interpretation 


Skilled 


with backgrounds in engineering 


and analysis interpreters 


geology, and agronomy are now 
able, by means of stereoscopic ob 
servations of aerial photographs, to 
determine many things about the 
upper layers of the earth’s surface 
‘| hese 


observed features of topography 
erosion types, vege 


interpretations are based on 


tone contrast 
tation and drainage patterns. The 
resulting information has applica 
tions in engineering as well as de 
velopment of natural resources 
agriculture and _ site planning. 
Another example is the applica 
tion of geophysical exploration to 
foundation engineering. So far this 
applic ation is mainly useful in con 
junction with more conventional 
means of exploration that is soil 


borings—and its usefulness has been 


Light-duty consolidation testing 


machine 


J. H. McMinn 


definition of the 
bedroc k 


over large areas where the cost of a 


limited to the 


transition from soils to 


complete exploration by borings 
alone would be prohibitive; how 
ever, new applications can be ex- 
pected as geophysical exploration 
techniques are refined. 

Another interesting development 
on which some work has been done 
at Cornell (and elsewhere) is the 
application of radioactive tracer 
techniques to the in situ moisture 
and density determination of soils. 
The method consists essentially of 
measuring by a counter the emis- 
sion from a radioactive source along 
with the measurement by counter 
of the reflected, diminished energy 





Karol-Warner 
weight—lever arm 


utilizing the dead 


principle for load application. 
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Mr. McMinn attended Cornell Uni 
degree in 1944 
and a Master of Civil Engineering de 
gree in 1947 As 
served as Editor-in-Chief of the 
NELL ENGINEER 

\fter graduation, Mr. McMinn spent 


general engineering 


ersity, receiving a B.C.E 


an undergraduate, he 


COR 


three years in. the 
department of Standard Oil Company 
of California. He 


duty with the Army Corps of engineers 


then went on active 


for two years 

In 1955, he joined Soils Testing Sery 
Chicago, Illinois. Later 
helped found Soils Test 


ing Services of California, the organiza 


Ices, Inc of 
that year he 


tion with which he is now associated 
Mr. McMinn’s 


includes 


professional society 
membership A.S.C.E Tau 
Beta Pi, Cornell Engineers’ Club, and 
Structural Engineers Association of Cal 


ifornia 


after the emission has 
through the soil in situ, See figure 2. 
The — differential 


amount of energy absorbed by the 


passed 
indicates the 


soil and in turn gives an accurate 
and rapid means of measuring the 
density and or the moisture con- 
tent of the soil in question. Two 
men can operate the equipment in 
the field and the cost of the equip- 
ment, at least for large projects, is 
not excessive. It can be expected 
that this development will have 
wide acceptance on some types of 
projects. 

An example of some of the more 
interesting recent developments in 
laboratory testing equipment is a 


(Continued on page 60) 








Karol-Warner 


Bench-mounted triaxial testing machine 

with variable speed motor for applica- 

tion of variable axial strain rates to soil 
sample. 
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RCA-—Firstto bring yourhome the stereophonic 


sound you've heard at movies 


Now in your own home you can hear 
music in perspective, 
concert hall. 


just as in the 
Strings from the left. 
Brass from the right. The secret lies in 
amazing new RCA Victor Stereophonic 
Tape, pre-recorded with 2 sound tracks. 
The RCA High Fidelity Stereotape 
Player reproduces sound through two 
separated groups of speakers. . . gives 
recorded music new dimensions. 
RCA, originator of many other 
“*firsts’’ in sound, continues to pioneer 
in ‘‘Electronics for Living’’ at its David 
Sarnoff Research Center in Princeton, 


New Jersey — “‘trains’’ 


make life fuller, easier, happier. 


the electron to 





WHERE TO, MR. ENGINEER? 


RCA offers careers in research, de 


velopment, design, and manufac 


turing for engineers with Bachelor 
or advanced degrees in E.E., M.E. 
or Physics. For full information, 
write to: Mi. Robert Haklisch, 
Manager, College Relations, Radio 
Corporation of America, Camden 


2, New Jersey. 











“VICTROLA” Stereotape Player. Two 


units—tape transport, amplifiers and 
3 speakers in one; 3 speakers in other 
8STP2. Both, complete, $350.00. Avail 
able also in matched luggage-styled 


cabinets at $295.00. 


°RADIO CORPORATION OF AMERICA 
ELECTRONICS FOR LIVING 
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WHAT’S DOING at 


Pratt & Whitney Aircraft... 
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Pratt & Whitney Aircraft engineer checks a 
bread board model for a subminiature, 
encapsulated amplifier built with transistors. 


A rig in one of the experimental test cells at P & W A ‘s Willgoos Laboratory. The six large finger-like devices are remotely 
controlled probe positioners used to obtain basic air flow measurements within a turbine. This is one of the techniques 


for obtaining scientific data vitally important to the design and development of the world’s most powerful aircraft engines 
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--.in the field of INSTRUMENTATION 





Among the many engineering problems relative to 
designing and developing today’s tremendously 
powerful aircraft engines is the matter of accumu- 
lating data — much of it obtained from within the 
engines themselves — and recording it precisely. 
Such is the continuing assignment of those at Pratt 
& Whitney Aircraft who are working in the highly 
complex field of instrumentation. 

Pressure, temperature, air and fuel flow, vibra- 
tion — these factors must be accurately measured 
at many significant points. In some cases, the meas- 
uring device employed must be associated with 
special data-recording equipment capable of con- 
verting readings to digital values which can, in turn, 
be stored on punch cards or magnetic tape for data 
processing. 

Responsible for assembling this wealth of infor- 
mation so vital to the entire engineering team at 


Pratt & Whitney Aircraft is a special group of elec- 
tronic, mechanical and aeronautical engineers and 
physicists. Projects embrace the entire field of 
instrumentation. Often involved is the need for 
providing unique measuring devices, transducers, 
recorders or data-handling equipment. Hot-wire 
anemometry plays an important role in the drama 
of instrumentation, as do various types of sonic 
orifice probes, high temperature strain gages, tran- 
sistor amplifiers, and miniaturized tape recording 
equipment. 

Instrumentation, of course, is only one part of a 
broadly diversified engineering program at Pratt & 
Whitney Aircraft. That program — with other 
far-reaching activities in the fields of combustion, 
materials problems, mechanical design and aero- 
dynamics — spells out a gratifying future for many 
of today’s engineering students. 








Instrumentation engineer at Pratt & 
Whitney Aircraft is shown investigating 
modes of vibration in a blade of a 
single stage of a jet engine compressor. 





Special-purpose probes designed 
and developed by P & W A engi- 
neers for sensing temperature, 
pressure and air flow direction 
at critical internal locations. 





The “Plottomat’, designed by P & WA 
instrumentation engineers, records pres- 
sure, temperature and air flow direction 
It is typical of an expanding program in 
automatic data recording and handling. 











Division 





NOVEMBER, 1956 


of 


EAST HARTFORD &, 


World's foremost designer and builder of aircraft engines 
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United Aircraft 
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PROTECTIVE PAVING 


and 


DETECTIVE STAINS 













Whenever you drive, you’re safer on a highway paved 
with Tarvia road tar — glare-free in summer, heat 


absorbing in winter to melt snow faster. 





In laboratories, medical technicians use NATIONAL bio- 


logical stains to identify microscopic organisms and 


HERE’S HOW THEY’RE disease-causing microbes. 


A | i —D These strikingly different products show but two of the 
ways Allied divisions put coal tar to use. Variety marks 
the thousands of Allied chemicals which serve you at 


home, on the farm, in the factory. 






TRADEMARK PRODUCTS INCLUDE: cummnmemen 








Tarvia Road Tar * National Biological Stains » Semet-Solvay Coke + Solvay Vinyl Chloride NT =ve 
Orchard Brand Insecticides * Koreon (One-Bath Chrome Tan) * Procadian Urea Feed Mixture 
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GRADUATE TRAINING 
AT ALLISON 

PICKS UP WHERE 
CAMPUS LEAVES OFF 


Wirt the completion of your academic training, 
you're basically qualified to start your career in 
engineering. 

What then? 

If you plan to go ahead and further your education 
to prepare for greater things later on you'll be inter- 
ested in the Allison Training Programs. 


Starting your engineering career at Allison, you are 


we 
OUR ENGINEERS ‘ 


WORK HERE 


This is our new Administra- 


tion Building, hub of the new 





Allison engineering Research 
and Development Center in 
Indianapolis. 
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given the opportunity to continue learning while you 
work alongside top-level engineers in the aircraft 
engine industry. 

Should to work toward an advanced 


you want 


degree, you can, for we have arrangements with an 
outstanding engineering school which conducts classes 
Master’s degree in 


within the plant. You get your 


engineering while you continue to work and earn, 


A variety of refresher courses at college level and 
other specialized, non-credit courses are always avail- 
Allison. 


practices are conducted by prominent university men, 


able at Lectures on curent problems and 
consultants and Allison’s own specialists in their 
respective fields. 

We'd like to tell you more about the many benefits, 
advantages and unlimited opportunities awaiting you 
at Allison. Write full 
Dept., Relations, 


information: Personnel 


Allison 


for 


College Division, General 


Motors Corporation, Indianapolis 6, Indiana. 


ee 


2 





ALUMINUM 
ZINC 
MAGNESIUM 


Integrity, service and 
quality are the corner stones 
upon which NPC builds 

its business and 


places its faith. 


Assurance of 
performance 
in virtually 


all industries 


Craftsmen in tool-making 

and production combine their 

broad experience and specialized 

skills with the latest in modern 

Facilities machinery enabling NPC to 
perform a broad service 

to many industries. 


New \PRopuCTS Corro RATI 


P, O, Box 666 Benton Harbor, Michigan Founded 
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College News 


cy¥ 


4 Cornell University alumnus, 
Spencer T. Olin ‘21, Alton, Hlinois 
recently announced the gift of a 
new civil engineering building to his 
alma mater, in honor of his father. 
the late Franklin W. Olin, a Cornell 
civil engineering graduate in 1886. 
Mr. Olin, a director and member of 
the finance and executive commit 
tees of the Olin Mathieson Chem 
ical Co., made the announcement 
following the sixth annual banquet 
of the Cornell University Council. 

In acknowledging the gift, Cor 
nell President Deane W. Malott 
declared that the new building will 
mark a long step toward completion 
of Cornell's new and completely 
integrated engineering college 
quadrangle. It will become the 
eighth in a group which will even 
tually include nine structures, all 
new within the past decade and all 
devoted to some branch of engi 
neering. 

Cornell's chemical 
building, Olin Hall, is named for 
Spencer Olin’s brother, the late 
Franklin W. Olin, Jr.; the Univer 


engineering 


sity’s dormitory facility at the 
Medical College in New York 
City, F. W. Olin Hall, is named for 


his father and is a gift of the Olin 
Foundation. 

Construction on the new build 
ing is expected to begin in the 
spring. 

Mr. Olin was first vice president 
of Olin Industries, Inc 1945 
until the merger of that company 
with the Mathieson Chemical Corp 
in 1954, He began his association 
with Olin 1921, fol 
lowing his graduation from Cornell 
with a degree in mechanical engi 


from 


Industries in 


neering 

He is vice president and a dire¢ 
tor of the U. S. Defense Corpora 
tion: a director of U. S, Cartridge 
Company, Texas Powder Company 
U. S. Powder Company Liberty 
Powder Company, Liberty Powder 
Defense Equitable 
Powder Manufacturing Company 


Corporation 


Bell Telephone Company, Colum 
East Alton 
Public Service Company, Ecusta 

the Harwid 
State Bank of 


bia Powder Company 


Corporation 
Illinois 


Paper 
Company 
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C. H. Smith 


Deane W. Malott (left), president of Cornell University and Spencer T. Olin '21, donor 
of the University’s new civil engineering building, and a director and member of the 
finance and executive committees of the Olin-Mathieson Chemical Company. 


East Alton, Laclede Steel Company, 
St. Louis Union Trust Company 
and the First National Bank and 
Trust Company of Alton. 

He is a native of Alton, Il. Dur 
ing his college days he was « aptain 
of the Cornell golf team and a 
member of the Rifle Club. He is a 
son of the late Franklin W. Olin 
who was for many years a trustee 
of Cornell, and is the brother of 
John M. Olin, a trustee. 


In the first three weeks after 
their graduation with bachelors de 
grees In engineermg 136 members 
of the Cornell College of Engineer 
ing class of 213 found new jobs 
and 128 of these reported starting 
salaries ranging from $396 to $560 
a month. The salaries were based 
on a 40-hour work week 

Figures released by Donald H 
Moyer the office of 


student personnel! at the College of 


director of 


Engineering show a median month 
$450 for the 


128 reporting graduates in chem 


ly starting salary of 


ical. civil, electrical. mechanical 


metallurgical 


gineering and engineering physics 


and agricultural en 


This with a median of 


$415 reported last year, and com 


COMpares 


pares favorably with starting sal 
iries offered to holders of master’s 


degrees In engineering 


In addition to the 136 plac ements 
1956, there will be 
26 men entering graduate study 


in the class of 


15 will go immediately into military 
service without a job commitment 
and 36 have not reported their im 
mediate plans. Some others will 
also enter military service, but with 
guaranteed civilian jobs awaiting 
them, All the class members sur 
veyed have completed Cornell's 
five-year course and have received 
No estimate of 
the total number of job offers is 


available, but Mr. Moyer reported 


bachelor’s degrees 


that some outstanding candidates 
15 or 20 dif 
He pointed out 


received as many as 
ferent proposals 
that graduates tend to show con 
siderable discrimination in selected 
jobs, and that in the past three 
vears some two thirds of Cornell's 
engineering graduates have taken 
jobs at salaries below the top offer: 
they have received 

vv ] 

Donald T. Farley, Jr. of Brons 
ville, New York has been selected 
the winner of the 1956-57 Hannibal 
©. Ford Fellowship for advanced 
engineering study at Cornell Uni 
versity 

One of the most highly prized 
awards for scholastic achievement 
the Fellow ship was established by 
Ford Instrument Company, Divi 
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October 29, 


Cocktails - 
Dinner — 


Meeting — 


CORNELL SOCIETY OF ENGINEERS MEETING 


1956 


THE ENGINEERS’ CLUB, 


AOth Street, New York 


6:00 P.M. 


6:30 P.M. 


8:00 P.M. 


Featured Speaker 
J. O. MORSE, Director 


Cornell Medical College 


Topic: ‘‘Crash Injury Research” 








sion of Sperry Rand Corporation to 
the name of Hannibal C 
Class of 1903 at Cornell and 
the 


honor 
Ford 
founder of company bearing 
his name, 

Ford, whose inventions in com 
puters and controls revolutionized 
built a company 


covers all 


naval warfare 


which today forms of 
weapon control from missile guid 
ance to aircraft navigation systems 
from naval gunfire controls to Army 
Ordnance equipment, The firm also 
is active in nuclear reactor design 

Farley, this Fellowship 
winner, graduated number one in 
his class at Cornell in June. He has 
specialized in engineering physics 
and is a member of Tau Beta Pi 
Phi Kappa Phi and Sphinx Head 
Since entering Cornell fellowing his 
1951 graduation from the Bronx 
ville High School, he has been co 
captain of track and president of 
Delta Chi fraternity 


years 


ASEE MEETING 

The 1957 mecting of the Amer 
ican Society for Engineering Edu 
cation will be held at Cornell next 
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June, with an attendance of about 
2.500. 

The announcement was made at 
the 1956 meeting in Ames, Lowa. 
Twelve members of the Cornell 
faculty attended. 

Profs. N. A. Christensen and A. 
J. McNair are on the General Coun- 
cil and the Nominating Committee 
of ASEE. Professor Christensen 
presided at a conference of the 
Graduate Studies Division, and 
Professor McNair is on a joint com 
mittee on construction education 
with members from ASEE and the 
Associated General Contractors of 
America, Inc. 

Prof. E. 


conference of 


M. Strong presided at a 
Illumination Engi 
neers, and Prof, L. P. Smith presid 
ed at a physics division conference. 
He also gave a paper on “The Ob- 
jectives, Curricula and Results of 
the Cornell Engineering Physics 
Program,” 


PROFESSORS IN EUROPE 
Prof. L. G. Parratt Prof. 
Andre L. Jorissen of Cornell partic 


and 


ipated in conferences in Europe 


this summer. 

Professor Parratt of the Depart- 
ment of Physics presented a paper 
at the Sixth Annual Reunion of the 
Physical y Society of 
France which met in Paris at the 


Chemistry 


end of June. His paper was entitled 
“The Structure of Partially-Oxi- 
dized Thin Copper Films.” The in- 
had 


called to discuss surface reactions 


ternational conference been 
of gases on metals, 

Professor Jorisson, head of the 
Department of Hydraulics and Hy- 
draulic Engineering, attended a 
meeting of the Committee on Flow 
Measurement of the 
Organization for Standardization, 
held in Munich, Germany, July 8- 
14. He represented the American 
Standards the 
American Society of Mechanical 


International 


Association and 


Engineers. 


ROTC FELLOWSHIP 


An ROTC fellowship plan in- 
tended to the Armed 
Forces with vitally needed scien- 
tific personnel has been established 
by Cornell Aeronautical Labora- 
tory Inc., of Buffalo, N-Y. 

The Laboratory will award an 
annual fellowship to the outstand- 
ing ROTC student at Cornell who 
has qualified for a commission 
either in the reserve of one of the 
Armed Forces, or in the regular 
Army or Air Force. 

With the permission of his 
branch of the Armed Forces, the 
fellowship recipient will pursue 
graduate studies at one of the Uni- 
versitys engineering or scientific 
schools, The first fellowship winner 
will be selected from the 1956-1957 
ROTC graduating class at Cornell. 

T. P. Wright, President of Cor- 
nell Aeronautical Laboratory, said 
it is hoped the ROTC fellowship 
plan will support from 
American industry and be adopted 
by other ROTC colleges and uni- 
versities. 

“If the ROTC fellowship plan 
receives wide-spread support,” 
Wright said, “it will provide the 
Armed Forces with a steady influx 
of highly trained engineers and 
scientists so vital to our national 


prov ide 


receive 


defense.” 


(Continued on page 46) 


THE CORNELL ENGINEER 











—s 


University of Southern California 
University of California at Los Angeles 


The program enables you to attain a Master’s Degree while 
gaining important practical experience on the engineering 
staff of Lockheed Aircraft Corporation. 


The program in outline: 

You carry at least six units per semester at the University of 
California at Los Angeles, University of Southern California 
or other approved universities. You work three days per week 


on Lockheed engineering or scientific assignments. 


Eligible are U.S. citizens who are graduating with a B.S. 
degree in Aeronautical Engineering, Mechanical Engineer- 


Additional information may be obtained [ ” 
from your Placement Officer or Dean 

of the Engineering School or by writing 
E. W. Des Lauriers, Employment Manager 
and Chairman of the Master’s Degree 
Work-Study Program. 


California Division 


Lockheed 


Aircraft Corporation 


Burbank, California 


One of Lockheed’s new engineering buildings 
where Master's Degree Work-Study participants 
work on advanced aircraft development 
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The California Division 
of Lockheed Aircraft Corporation 


presents its 
Master’s Degree 


Work-Study Program 


Graduates in Engineering - Mathematics - Physics 


ing, Electrical Engineering (Communications or Power), 
Mathematics or Physics and members of the Armed Services 


who possess appropriate degrees and are being discharged. 


You are paid 3/5 of a full-time salary during the school year. 
(Salary and work are on a full-time basis during school 


summer vacations.) 


Fuition, fees and books for a maximum total of 36 units of 
full-time study are paid by Lockheed. Travel and moving 


allowances are provided those residing outside the Southern 


California area, 


~ 
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As a stimulant to those mathe 
matical geniuses who are able to 
solve Brain Teasers, this year each 
month a free one year subscription 
will be given to the first person 
sending ina complete set of correct 
answers to the Engineer. So put 
pencil to paper and get going on 
these problems now. 

1, A certain family ' 
sisted of 1 grandfather, 1 grand 
mother, 2 fathers, 2 mothers, 4 
children, 3 grandchildren, 1 broth 
er, 2 sisters, 2 sons, 2 daughters, | 
father-in-law, 1 mother-in-law, and 
1 daughter-in-law. There were only 
seven people present, however, in 
stead of 23. How could this hap 
penr 

2. A friend of mine complained 
the other day that his watch was 


party con 


BRAINTEASERS 





not keeping pertect time. He had 
noticed that the minute hand and 
the hour hand were together every 
65 minutes, Was the watch gaining 
or losing time and how much per 
hour? 

3. A farmer, having a son who 
would do little work, gave his son 
50 potatoes and told him that as 
soon as the potatoes had been ar 
ranged in the following manner he 
would be free for the rest of the 
day. The son was to put all of the 
potatoes in a straight line. He was 
to take the first potato and set it 
beside the basket the potatoes had 
come in, put the second potato a 
yard in front of the first one, return 
to the basket and get a third potato 
to be piaced 3 yards in front of the 
second, return again to the basket 





ant get a fourth potato to be 
placed 5 yards in front of the 
third one, and to continue placing 
potatoes in this manner until all 
had been used, How far did the 
lazy son have to walk in all his 
trips to the basket and back? 

4, Old Mrs. Smith had a patch- 
work quilt of 169 4-inch square 
pieces of cloth which was 13 pieces 
on a side. She wanted to divide this 
quilt into squares by cutting only 
the stitching. She also wanted to 
cut the quilt into as few pieces as 
possible, Bearing in mind these 
facts: the quilt could be cut only 
along the stitching, only in squares, 
and as few squares as_ possible 
show how old Mrs. Smith could 


cut her quilt. 
























C. Edward Murray, Jr 





CRESCENT 


Insulated Wires and Cables 


ance. 


CRESCENT INSULATED WIRE & CABLE CO. 


TRENTON, N. J. 


Pictured here are just a 
few of the many wires 
and cables made by 
CRESCENT. They have 
an enviable reputation 
for quality and endur- 
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HEAT TREATING PRECISION PARTS 

Manufacturers of small precision 
steel parts for instruments and air- 
craft can now finish machine parts 
before heat treating. This has been 
made possible by a heat treating in- 
novation developed by the Allied 
Products Division of Hamilton 
Watch Co., of Lancaster, Pa. This 
new process permits heat treating 
even the smallest stainless steel 
parts to any desired degree of hard- 
ness or toughness without causing 
discoloration of surface finish or 
any dimensional distortion. 

This recently developed process 
is effective for all hardenable 
grades of stainless steel. It will pro- 
duce both toughness and hardness 
of any desired degree all the way 
through the metal. 

The original research was done 
as an outgrowth of work on heat 
treating small stainless watch parts. 
Stainless steel is used in many 
watch parts, particularly in the 
numerous fastening screws used to 
hold the base plates and mounting 
elements together. The carbon steel 
screws previously used often cor- 
roded in place and occasionally the 
screw would break during disas- 
sembly, thus necessitating a diffi- 
cult task of removing the broken 
stud. 

The new process is achieved by 
precise control of the heat treating 
furnace atmosphere through special 
preparation of the atmosphere gas- 
es. Used in the furnace are dry 
hydrogen (dew pt. under — 60°F. ) 
or dissociated ammonia (dew point 
under —60°F.) for bright harden 
ing, and vacuum for high tempera- 
ture tempering. Dry hydrogen is 
used for annealing and vacuum is 
used for batch assembly. 

Not only does this process pre 
vent distortion of the minute parts 
it can also be arranged to produce 
controlled growth or shrinkage in 
dimensions of the parts. The useful- 
ness of this versatility has been 
demonstrated by restoring to cor- 
rect size a batch of dimensional 
reject parts for jet engines. 

The principal advantage of this 
process is that finish machining may 
be done before heat treating, while 
the material is still in the soft state 
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Hamilton Watch Co 


Tray of miniature precision stainless steel parts being fed into a special! heat treating 
furnace. 


It also eliminates final machining 
and such secondary operations as 
cleaning and polishing the part 
after the material is hardened. 


LARGEST CESIUM-137 SOURCE 

Completion of a 2000-curie ce 
sium-137 gamma ray source was re- 
cently announced by Arthur F 
Rupp, iirector of the Operations 
Division at Oak Ridge National 
Laboratory. This is the second of 
two large cesium-137 sources to be 
produced at the Laboratory 

The first source, which contained 
1540 curies of cesium-137, was com 
pleted in 1954 and is now in use 
for medical research at the Oak 
Ridge Institute of Nuclear Studies. 
The second source will be used in 
a fission-product utilization pro 
gram at the University of Michigan 

Cesium-137 is the most important 
long-lived (about 30 years ) gamma 
ray-emitting isotope found in the 
by-products of nuclear fission. It is 
expected that, in addition to the 
well-known medical applications 
millions of curies will be used by 
industry in the future for radiog 
raphy, pasteurization of foods and 
drugs, and catalyzing chemical re 
actions. 

The radioactive cesium used in 
this source was chemically recov 
ered from wastes resulting from 


the processing of reac tor fuels and 
converted into dry cesium chloride 
powder, The powder was pressed 
at 20,000 pounds per square inch to 
form compact pellets. Three of the 
pellets were combined to make the 
final radiation source by placing 
them in a double-walled, stainless 
steel container which was double 
sealed to produce a leak-tight 
capsule. 

The 2000-curie source of cesium 


137 was 3.18 centimeters in diam 


eter and 3.75 centimeters high 
weighing 91 grams and occupying 
a volume of 29.65 cubic centi 


meters, The specific activity was 
22.4 curies of cesium-137 per gram 
of cesium chloride 


\ pilot plant, designed to provide 
large-scale testing of processes for 
separation of fission products from 
reactor wastes, is now under con 
struction at Oak Ridge National 
Laboratory. This plant will also 
expedite the preparation of large 
radiation sources 


When placed in operation about 
June 1957, the plant will be capable 
of separating and packing 200,000 
curies per year of cesium-137. 

In addition to cesium, large 
quantities of other fission products 
strontium-90, cerium-144 
technetium-99 


such as 
promethium-147 













Large cesium source being produced in a remote-control cell 


at Oak Ridge. 


and ruthenium-l06 will be sepa 
rated in’ the plant. Sources con 
taining thousands of curies of radio 
activity can be prepared in a va 
riety of shapes, such as long thin 
rods, flat plates, o1 hollow cylinders 

In all cases, the radioactive ma 
terial will be hermetically sealed 
within double-walled, stainless steel 
containers to ensure against leak 
age 

When the new plant is placed in 
operation it may be possible to ef 
fect a significant reduction in the 
price of cesium 137. The present 
price for large amounts of cesium 
137 is about $14 per curie, not in 
cluding the fabrication and special 
handling charges, Data obtained 
from semi-works operations indi 
cate that pilot plant material may 
be produced for less. 


JET VANE MOUNTING 


Until recently, jet-engine vanes 
were most satisfactorily mounted in 
their metal shrouds by first punch 
ing a slot in the shroud and then 
inserting the vane 

\fter five years of development 
it is now possible, using a Danby 
vane piercing machine, to fit the 
without 


vanes into the shroud 


punching the slot, This method is 
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ae 
Union Carbide & Carbon 


Pern, 






Pratt & Whitney 


Vanes are fed from vertical magazine into shuttle and are then 


triggered into the rim of the circular shroud. 


being used successfully at Pratt & 
Whitney Aircraft at the present 
time. 

The principle of the machine 
which is fully automatic, was in 
spired by a freak of Nature—the 
phenomenon of a straw driven by 
hurricane force through the trunk 
of a tree or telephone pole. In a 
single operation, the vane is driven 
at a velocity of six inches per sec- 
ond by a force of four tons into the 
inner circumference of the shroud. 
Instead of the conventional pre- 
punched method, the Danby ma 
chine provides a one-way trip for 
each vane, making tolerances al 
most non-existent. 

The hydraulically operated, seven 
ton machine was put into trial oper 
ation for two years, during which 
time it underwent constant modi 
fication and change. It was then 
put into production on a part time 
basis with enough success to war 
rant the installation of nine addi 
tional machines at Pratt & Whitney. 

The main stabbing operation is 
performed horizontally. After a cir 
cular shroud is positioned, the 
stabbing is performed radially from 
the center of the shroud, Vanes are 
fed from a vertical magazine into 
a shuttle and successively rammed 





home into the skin making up the 
shroud’s perimeter. In a later man- 
ufacturing step, the 
driven through a second skin over 
laying the first. 


vanes are 


College News 


(Continued from page 42) 


SPRY TEACHES SUMMER CAMP 

Prof. Fred J. Spry of Cornell 
who became professor emeritus of 
civil engineering on July 1, was on 
the staff at his 32nd Cornell Sum 
mer Survey Camp at Lake Cayuta 
this summer. 

Before that opened in August, he 
taught at the Manhattan College 
survey camp held in June at St 
Joseph's, near Monticello. Unlike 
Cornell students who can practice 
surveying in their own backyard 
all year long, the Manhattan stu 
dents get little practical experience 
except for this camp. 

Professor Spry has made the most 
of his opportunities to combine 
work with outdoor life. After grad 
uating from Lafayette in 1914, he 
spent six years as a maintenance of 
way engineer for the Lehigh Valley 
Railroad in Savre and 
Auburn 


Easton 
Continued on page 67 
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Saran Wrap is stretched by injecting compressed air to form a bubble '2 mil in thickness which is then compressed and wound. 


Bubble, bubble, toil and brainwork... 


Then the job was done. Hard work and brainwork had 


Dow engineers create modern new plant for Saran 
Wrap production 

Demand was multiplying for Saran Wrap. Housewives 
across the nation wanted more and more of this clear, 
moistureproof plastic wrap for foods. A new plant was 


needed . . . and needed fast. 


Dow’s engineering and technical staff went to work. Pro- 
duction processes were checked and improved. Mechanical 
engineers designed new machinery. Electrical engineers 
introduced new fluorescent lighting (shielded by an entire 
ceiling of corrugated plastic) eliminating glare from Saran 
Wrap which would have tired the eyes. Modern plant 
innovations were widely apparent as the blueprints came 


in from engineer after engineer. 
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produced an enviable new plant ready to produce in excess 
of 5,000,000 Saran Wrap rolls a month. Dow-engineered 
from start to finish, it stands as a testimonial to the depth 
and talent of Dow engineering and planning. 

Dow is interested in all types of engineers and scientists 
who are considering a Dow future. And for the Dow sales pro- 
gram, in addition to engineers and scientists, those with 


partial engineering and scientific training are also needed, 


Whether you choose research, production or sales, you 
can find a challenging career with Dow. Write to Technical 
Employment Department, THE DOW CHEMICAL COMPANY, 
Midland, Michigan or Freeport, Texas, for the booklet 
“Opportunities with The Dow Chemical Company 


you'll find it interesting. 


you can depend on DOW 





G. D. Schott (second from left), Flight Controls Dept. Head, discusses new 
techniques in the mechanization of autopilots with R. D. Wertz (left), 

Flight Controls Research Engineer; R. J. Niewald, Flight Controls Analysis 
Section Head, and B. C. Axley, Servomechanisms Analysis Group Engineer. 


MISSILE 


One of the most critical problems encountered in the development 
sity ineetiliiaiiiaiais 3 of a successful missile system involves attaining rapid responses of 
SYSTEMS controls consistent with system stability. Moreover, it is a problem 
of increasing importance as new aerodynamic configurations 
require major advances in flight controls performance. 
FLIGHT At Lockheed, Flight Controls engineers are developing unique control 
methods to cope with this growing problem. Their expanded activities 
have created new positions for those possessing experience and 
a high order of ability in: 


CONTROLS 


« Hydraulic servomechanisms 

« Circuit design 

* Aerodynamic stability and control 
* Flight analysis 

« Autopilot simulation 


Positions are open in flight controls and virtually every field of 
engineering and science related to missile systems. 


Sch beed MISSILE SYSTEMS DIVISION research and engineering staff 


——.. 


LOCKHEED AIRCRAFT CORPORATION 


VAN NUYS ¢ PALO ALTO? SUNNYVALE, CALIFORNIA 








When engineers designed the over- 
head cranes for the world’s largest 
line maintenance hangar, they faced 
the problem of taking the enormous 
thrust and radial loads imposed by 
swinging aircraft engines. To assure 
dependability, keep the cranes on 
the job, and keep the engines mov- 
ing, they specified Timken” tapered 
roller bearings. 





load-carrying capacity. 


Tapered design lets 
Timken’ bearings take both 
radial and thrust loads 


Because of their tapered design, Timken bearings can 
take radial or thrust loads or any combination. And be- 
cause the load is carried along a full line of contact be- 
tween rollers and races, Timken bearings have extra 





Want to learn more about bearings 


or job opportunities? 


Some of the engineering prob- 
lems you'll face after graduation 
will involve bearing applications. 
For help in learning more about 
bearings, write for the 270-page 
General Information Manual on 
Timken bearings. And for infor- 


mation about the excellent job 
opportunities at the Timken 
Company, write for a copy of 
“Career Opportunities at the 
Timken Company”. The Timken 
Roller Bearing Company, Canton 
6, Ohio. 





TRADE-MARK REG. U.S. PAT. OFF. 


TAPERED ROLLER BEARINGS 


NOT JUST A BALL O NOT JOST A ROLLER > THE TIMKEN TAPERED ROLLER > 


BEARING TAKES RADIAL @ AND THRUST ~~ LOADS OR ANY COMBINATION ¥1C 
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acquainted with the serious shortage of scientific man- 







been written by an equivalent number of commissions, 





committees, advisory boards and editors. The shortage 





exists, it is serious, it will get worse before improving, 





it is impairing the industrial strength of the United 
States 






What can you do about it? Actually you can accom 





plish much—at the only level where the problem will 





be solved—with your friends, neighbors and former 





teachers. | would like to ask that each of you, under 





graduate and graduate of Cornell Engineering, spend 





a little time on one or all of the following. The sum 





total of your individual efforts in many communities 





will be of great assistance. 





1. Report back to the principal and teachers of your 





secondary and primary schools. Point out, in a con- 





structive manner, where your early training was inade 
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The Scientific Manpower Shortage 


| will assume that all who read this message are 


power in the United States. Hundreds of newspaper 


columns, reports, memoranda and pamphlets have 


quate and how it could be improved, Stress the im- 
portance of science and mathematics, and especially of 
having teachers for these subjects who can stimulate 
interest and the proper motivation. 

2. Talk to the younger brothers and sisters of your 
friends and to the other youngsters in your neighbor- 
hood, Sell them on science and engineering, encourage 
them to take the correct secondary school courses lead- 
ing to these professions. 

3, Spend some time with your neighbors who are 
on the school board and the draft board. Stress the 
importance of good teachers and a proper curriculum 
with the former, and the importance of continuing the 
training of technical students with the latter. 

4. Above all do everything you can in your com 
munity, through action and deportment, to slowly 
bring about the realization and acceptance of the 
professional status of the scientist and engineer 

Wa ter L, Harpy 


President 
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John N. Boyle, who formerly 
headed test work for G.E.’s Ord- 
nance Department, has been named 
superintendent of manufacturing for 
the section. An employee of G.E. 
since 1942, Mr. Boyle formerly was 
assistant general foreman for Air- 
craft and Ordnance Systems Division 
test activities. He received his degree 
in 1942 as a B.S. in engineering. 


Phil Kent, B.S. in E.E. ‘14, retired 
May 1 from his former position as 
executive engineer of Chrysler Corp. 
Since his retirement he has been do- 
ing some consulting engineering and 
sales representative work for some 
automotive parts and accessories 
firms, and just taking it easy around 


his yard playing a little golf. 


Alan F. Williams, B.S. in C.E. ‘15, 
will personally conduct a tour to the 
Olympic games in Australia. He was 
active in athletics while at Cornell 
and seems to have continued his 
affection for sports. His hobbies in- 
clue football, soccer, rugby, basket- 
ball, crew, handball, lacrosse, track 
and wrestling. He gets a chance to 
see some of these sports in action as 
he is an accredited official in the 
Pacific Coast, Rocky Mountain, and 
Far Western Athletic Conferences. 
In his spare time he is a licensed CE 
and a scout executive in Nevada and 
California. 


Harry F. Hartman, B.S. in C.E. ‘26, 
is the new State director for Texas of 
the American Society of Civil Engi- 
neers, representing the San Jacinto 
branch. He has been with Humble 
Oil & Refining Co. at Baytown, Tex., 
since 1929 and for the past several 
years has been head of their engi- 
neering division. 


Charles J. Baker, E.E. ‘27, is a 
consultant to machinery manufac- 
turers On government and export 
matters. Before starting his own con- 
sulting business, he was for five 
years director of the machinery divi- 
sion in the Foreign Aid Program. 


Mr. Robert D. Olt, M.E. ‘54, has 
recently joined the staff of the 
Speedway (Indianapolis) Labora- 


tories of Linde Air Products Com- 
pany, a Division of Union Carbide 
and Carbon Corporation. Mr. Olt's 
assignment is on Synthetic Crystal 
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Samuel Hunkin, B.S. in C.E. ‘17, 
president of Hunkin-Conkey Con- 
struction Co. of Cleveland, was the 
recipient of a special award at Pep- 
perdine College in Los Angeles for 
that company’s outstanding accom- 
plishments in the construction of the 
Colorado River Aqueduct, the world’s 
longest domestic water supply line. 


Carlyle M. (Abe) Ashley, M.E. 
‘24, chief staff engineer of Carrier 
Corp., Syracuse, has been named to 
the important post of president of 
the American Society of Refrigerating 
Engineers. Abe is responsible for 
more than forty patents in the field 
of refrigeration and air conditioning. 


William L. Cressman, C.E. ‘27, ‘28, 
is assistant general manager of 
product divisions, Jones & Laughlin 
Steel Corp., Pittsburgh, Pa. He was 
formerly manager of Eastern sales, 
Armco Steel Corp., Middletown, 
Ohio. 


Walter J. Staats, Jr., B.S. in M.E. 
‘30, is co-owner of West Jersey-York 
of Merchantville, N.J., distributors for 
York Corp., a refrigeration and air 
conditioning firm. 


Edwin C. Cubler, C.E. ‘22, is a 
project manager with Raymond Con 
crete Pile Co., New York City. He 
was formerly assistant general man 
ager of West African Constructors 
in Monrovia, Liberia 





W. H. Peter, Jr. 
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Jack Fruchtbaum, B.S. in C.E. ‘17, 
has designed and is building a nu 
clear reactor for MIT. 


Wilbur H. Peter, Jr., M.E. ‘43, has 
been elected a vice president of 
Square D Company and will become 
division manager of the Electric Con 
troller Division in Cleveland. He 
joined Electric Controller and Man 
ufacturing Company as a_ sales 
trainee in 1937 and has been works 
manager since the firm was merged 
into Square D last year as a division 
He served as a field engineer in 
Electric Controller's Pittsburgh office 
for seven years and subsequently 
held various production and person 
nel responsibilities in the Cleveland 
plant. 

Mr. Peter is a former national di 
rector of the Society for the Ad 
vancement of Management and 
served as president of the Cleveland 
chapter. He is active with the Works 
Managers Group of the Cleveland 
Chamber of Commerce, the Cleve 
land Yacht Club, and various other 
professional and civic organizations 


David G. Bowen, Jr., Chem.E. 
‘50, has joined the staff of Esso 
Research and Engineering Company's 
economics division. Mr. Bowen is a 
member of the Cornell Society of 
Engineers, the American Institute of 
Chemical Engineers and the Ameri 
can Society of Testing Materials 


Four Cornell graduates have re 
cently been elected to head the Ni- 
agara Machine and Tool works of 
Buffalo, New York. 


George E. Munschauver, M.E. ‘27, 
has become chairman of the board 
and chief executive. He has been 
with the company since 1928, having 
served as treasurer and director since 
1941 and vice-president since 1945 


Frederick E. Munschaver, Jr., M.E. 
‘41, succeeds his father as president 
and general manager. He was previ 
ously a director and vice-president in 
charge of manufacturing and indus 
trial relations 


Franklin A. Reed, M.E. ‘22, has 
been elected 
charge of sales and Edwin A. Mun 
schaver, Jr., M.E., is the new treas 
urer and director 


vice-president in 









A. Hi. 


Jackson 


Mr. A. H. Jackson, M.E. ‘26, has 
been appointed vice-president-gen 
eral manager of the Blaw Knox 
Company’‘s Equipment Division Plant 
at Blawnox, Pa. Mr 


Blaw-Knox in 1927. For some years 


Jackson joined 


he was sales manager of the Tower 
Department and during the past year 
served as manager of the Division’s 
Engineering and Development De 


partment 


L. Irving Woolson, M.E. ‘26, vice- 
president of the Chrysler Corporation 
and president of its DeSoto Division, 
has been appointed to the board of 
directors of the corporation. He has 
been with the company since 1928, 
coming up through various engineer 
ing positions. He was instrumental in 
the early design drawings of the first 
DeSoto engine. In 1936, he became 
the youngest chief engineer in the 
corporation, being at the head of 
the DeSoto staff 

Woolson was named factory man- 
ager of DeSoto in 1943. In that ca- 
pacity, he supervised the engineer- 
ing of bomber parts stampings in 
the DeSoto press plant, and the pro 
duction of Curtis Hell Diver wing 
sections in the DeSoto assembly 
plant. In 1948, he was advanced to 
operation manager and in 1950 was 
appointed vice-president in charge 
of manufacturing and a director in 
DeSoto. He was elected president of 
DeSoto in September, 1952. 


William P. Bamford, C.E. ‘33, has 


been appointed assistant manager of 






L. Irving Woolson 


the Rossford, Ohio plant of the 
Libby-Owens-Ford Glass Company. 
He was formerly superintendent of 
general specialties at Rossford. 


William C. Taylor, M.E. ‘23, vice- 
president of American Steel Foun- 
deries, New York City. He was trans- 
ferred last October from the com- 
pany’s Chicago office, where he was 
district sales manager. 














Manufacturers of Super-Refractories Only 


REFRACTORY CRUCIBLES 
GRAPHITE CRUCIBLES 
HIGH-TEMPERATURE CEMENTS 


SPECIAL REFRACTORY BRICK, TILE, SHAPES 


From the Following Materials:— 
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LAVA CRUCIBLE-REFRACTORIES CO. 


PITTSBURGH, PA. 
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me 1th CENTURY 


this was the last word in blast furnace blowers 






















iene plungers in hollowed- 
out tree stumps provided a crude but 
workable source of compressed air for this 
primitive African iron foundry — mark- 
ing an early step in the mechanization 
which permitted man’s evolution from 
the stone age to the iron age. 





TODAY... the TURBO-BLOWER... 


another history-making development by Ingersoll-Rand 


tie HUGE blast furnaces of 
today gulp air at 130,000 
cubic feet per minute. For it 


takes three tons of air to pro 
duce a single ton of pig iron 


In steel plants from coast to 
coast, you'll find Ingersoll-Rand 
Turbo-Blowers on the job 24 
hours a day, month after month, 
year after year. Their reputation 
for dependable performance is 
the result of Ingersoll-Rand’s 
continuous research and devel 





opment in the design and con 
struction of air power equip 
ment. 

If you'd rather make indus 
trial history than read about it 
be sure to look into the fine job 





opportunities available with In 
gersoll-Rand. For further infor 


Ingersoll-Rand mation contact your Placement 


11 Broodway, New York 4, N. Y. Office or write Ingersoll-Rand 
12-467 


COMPRESSORS + BLOWERS - GAS & DIESEL ENGINES - PUMPS - VACUUM EQUIPMENT - AIR & ELECTRIC TOOLS - MINING & CONSTRUCTION EQUIPMENT 
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Communications Super- 
highways of the Future 


Another example of the 


pioneering opportunities at 


Bell Telephone Laboratories 


Careers with Bel) Telephone Laboratories 
offer young engineers and scientists the chance 
to take part in pioneering exciting new develop- 
ments in the field of communications—develop- 


ments that look ahead to the needs of the future. 


For example, the Bell System anticipates 
greatly increased demands for the transmission 
of telephone conversations and TV pictures. Com- 
munication links of giant capacity will be needed. 


Bell Labs scientists and engineers are experi- 


One type of guide, designed to be flexible, is bent on wooden 
forms to study effect of curvature on transmission. Left is 
1. C. Beck, Radio Research Engineer, E.E., Rensselaer Poly- 
technic Institute. Right is A. P. King, Radio Research Engi- 
neer, A.B, in Physics and Engineering, California Institute of 
Technology. 
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Experimental waveguide, of tightly coiled copper wire 
in jacket, takes waves around bends. Solid wall pipe 


can be used for straight runs. 


menting with a new kind of long distance 
transmission medium which consists of round 
waveguides—empty pipes—and is theoretically 
capable of carrying hundreds of thousands of 
telephone conversations simultaneously with hun- 


dreds of television programs. 


A crucial difference between this new wave- 
guide system and present systems is that the 
higher the frequency of the waves transmitted, 
the less the attenuation, This is exactly the re- 
verse of what is true for other forms of long 
distance transmission, such as the coaxial cable. 
To explore at frequencies higher than any now 
used, Laboratories scientists are devising new 
techniques and apparatus. Thus, they have de- 
veloped a new reflex klystron tube able to gener- 
ate a wide band of frequencies near 60,000 


megacycles per second. 


This new waveguide system is another re- 
sult of the Bell System’s unending effort to 
anticipate America’s future communications 
needs. Projects like this are typical of the chal- 
lenges that offer absorbing careers to able, im- 
aginative young engineers and scientists. Your 
placement officer has more information about 
careers with Bell Telephone Laboratories, and 
also with Bell Telephone Companies, Western 


Electric and Sandia Corporation. 


BELL TELEPHONE SYSTEM 
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Book Reviews... 


Introduction to Chemical Engineering 







Walter L. Badger and Julius T. Banquero, 
IX/753 pages. McGraw Hill Book Co., New York, 





It is difficult to review this new 
book on the unit operations of 
chemical engineering without com 
paring it to the old edition of 
Badger and McCabe, published in 
1937. This is probably not a serious 
crime since the older text has been 
a familiar standby to many, many 
chemical engineers. 

Although the general format is 
largely the same as in Badger and 
McCabe, the material within has 
been extensively revised, expanded 
and brought up-to-date, The chap 
ters on distillation, absorption, and 
extraction have been especially en 
larged. There are many illustrations 
and diagrams, some of which also 
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appeared in the old text, and solved 
example problems in nearly every 
chapter. There are also unsolved 
problems at the end of most chap 
ters. 

In the preface the authors ex 
plain that this book is meant only 
for a beginning course in unit oper 
ations and hence there is given a 
rather limited amount of theoretical 
treatment. However, even for an 
elementary course, it is desirable 
that some more theoretical back 
ground might be given than ap 
pears in Badger and Banquero 
This reviewer would have preferred 
more space devoted to the funda 


mentals of heat, mass, and mo 





Industrial Engineering Handbook 


mentum transfer and to the analo 
gies between them before getting 
into the more specific operations 
themselves. Some of the space de 
voted to crushing and grinding, size 
reduction, and conveying might 
easily have been sacrificed for this 


purpose, 


One might also criticize a certain 
ineptness, in a few places, in giving 
readily understood explanations of 
simple principles, In general, how 
ever, this is an excellent and much 
needed revision of a standard text 
on unit operations and may easily 
become commonly used in many 


undergraduate schools. 


Harold B. Maynard, Editor-in-Chief 
XITX/1504 pages. McGraw-Hill Book Co., New York 


This book attempts to fill a long 
felt gap in the literature of indus 
trial engineering, that of a hand- 
book which would supply a broad 
authoritative treatment of the 
whole field of industrial engineer 
ing. It succeeds in this formidable 
task very well 

A total of 81 authors 
expert in his or her field, have con 
tributed to this volume, under the 
editorship of H. B. Maynard, Presi 
dent of the Methods Engineering 
Council. The book is divided into 
eight general divisions, which in 
industrial 


each an 


sections on the 


lude 
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engineering function, methods 
work measurement, predetermined 
elemental time standards, wage 
payment, control procedures, plant 
facilities and design, and some mis 
cellaneous aspects of industrial en 
gineering. Within these sections are 
chapters covering a wide range of 
subjects. 

In fact, one could criticize some 
of the topics covered as being out 
side the scope of industrial engi 
neering. However, Editor Maynard 
points out that the boundaries of 
this field are by no means clear 
hence, the decision to include not 












only the usual techniques and func 
tions of industrial engineering, but 
also many related interests in order 
to satisfy everyone, 

As with any handbook, this is 
essentially a practic al “how-to-do-it” 
book. The human relations factor 
is constantly stressed. Here is a 
book which will undoubtedly find 
its way onto the shelves of nearly 
every practicing industrial engi 
neer. In addition it may be a valu 
able reference to many men in 
middle and top management posi 


tions 















“When I look over the fence... 


“Since the day when man made his first brief airborne flight, the advance in 
aeronautics has been little short of fantastic. Tremendous achievements have opened new 
avenues of progress that were but idle dreams of yesteryear. We live in a new dimension! 


“To the young men of today, these new avenues of progress in aeronautics and 

the related sciences reveal almost limitless opportunities for success. As an engineer 

in quite another field I am constantly drawn to look over the fence to see what I see. And 
I am fascinated with the great and fast-growing opportunities that are there. So 

much so, that to the potent message of a previous century, ‘Go West, young man} I am 
prompted to add...‘Look up, young man, reach for the stars, for they lead to great things: ”* 


CHARLES LUCKMAN 
Partner —-PEREIRA & LUCKMAN 
Pianning — Architecture — Engineering 




















Out of his own successful engineering career, Charles 
Luckman sets a sure course for today’s trained young 
man when he says “reach for the stars,’ 

In the aircraft industry, the expression is strikingly 
exemplified by the records of thousands of far-seeing 
young men who have graduated into secure positions 
that offer lasting success. What was yesterday’s single 
field has today come to include a multitude of spe- 
cialized sciences. 

At Northrop Aircraft—world leader in the design 
and production of all-weather and pilotless aircraft 
—the young engineer is provided a host of activities 
from which to choose. Each offers success opportuni- 
ties positively unbounded. 


For detailed information regarding specific openings 
in your field of specialization, write Manager of Engi- 
neering Industrial Relations, Northrop Aircraft, Inc., 
1001 East Broadway, Hawthorne, California. 


\ NORTHROP 


Pioneers in All Weather and Pilotless Flight 


*From an address to 
the American Society 
of Civil Engineers, 
Los Angeles, California 
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Ideas grow and grow at 


7 \. UNION CARBIDE... 
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Last year approximately one third of Union Carhide’s 
. total sales were of products not available 15 years ago 
hor the past 2) year the Corporation has averaged one 
new product a month. Now it is introducing them at the 


rate of two a month, 


Ideas born in Union Carbide Laboratories grow 
. from exploratory and fundamental research to 


applied research and product and process develop 


i ae i ain aR a aie, ment... through pilot plants to production to sales 
UCC DIVISIONS INCLUDE: In all these fields the Divisions of Union Carbide 
need engineers, chemists, physicists, and busines 


Bakelite Company 


Carbide and Carbon Chemicals Company and liberal arts majors. For more information writ 


Electro Metallurgical Company Co-ordinator of College Recruiting. 


Haynes Stellite Company 


Linde Air Products Company U NX | () NX CA R B | I) kK 


National Carbon Company 
{VND CARBON CORPORATION 
30 Kast 42nd St. Og New York 17, N. Y. 


Silicones Division 


Union Carbide Nuclear Company 
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An idea to build wm 
your future mn 


How to control 
printing register 


OE 


with DENISON 
hydraulic 
equipment 


(onmnoinre printing register on high- 
4 speed, four-color presses is a difficult and 
exacting task. An electronic register control 
system, utilizing Denison hydraulic equip- 
ment, has been developed which eliminates 
the guesswork, controls register to within 
003 inches automatically. 

A Denison hydrau- 
lic pumping unit fur- 
nishes the power to 
drive fluid motors 
which adjust printing 
rolls when distortion 
starts. Electronic sig- 
nals ‘‘tell” the motors 
when adjustment is 
needed, The whole 
process takes less than 
O1 seconds. Instan- 
taneous reaction to 
the electronic signals is one of the reasons 
hydraulic equipment was selected, 


2 
Denison hydraulic 
pumping unit which 
powers this register 
control system 


Ideas like these are solving many prob- 
lems for industry, and developing greater 
need for hydraulic engineers. Investigate 
your opportunities in hydraulics. Write: 


DENISON ENGINEERING DIVISION 
American Brake Shoe Co, 
1218 Dublin Road Columbus 16, Ohio 


DENISON 
7a 4e)| wae 


HYDRAULIC PRESSES * PUMPS + MOTORS + CONTROLS 
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TAU BETA 


ART AS COMMUNICATION 


by 


Al Edelman, Grad. °59 


We have at our command 
levels of Communication. Commu 


many 


nication can be so abstract, as in 
mathematics, as to be restricted to 
very few, or widely comprehended, 
as common speech. The pictorial 
arts are language for such emotion- 
al experience as cannot be com- 
municated so well in any other way. 
The visual arts are flexible enough 
to be able to describe many of the 
subtle emotions, but must be con- 
cise enough to be plausible. 

Man is usually quite sensitive to 
the most gradual changes in color, 
texture, sound and smell. His body 
can quickly adjust to the slightest 
changes in climate or environment. 
His experiences excite infinitely 
varying reactions, from sublime 
contentment to utter frustration and 
fear, But the reaction itself is not 
enough—it is far too transitory. Man 
feels he must communicate these 
feelings, perhaps in order to better 
understand them himself, His first 
reactions are felt in confusion and 
need clarification in order to be 
comprehensible. The ability to give 
form and color, understanding and 
permanence to an idea, is an essen 
tial part of man’s makeup. 

Each newly recognized experi 
ence leads to the realization of 
other emotions left unrecognized. 
There is a striving to 
sharpen the perceptive abilities in 
communicate 
assume. that 
basic human 


constant 


order to more fully 
with others. Let 
communication is a 
need and that art is one of the most 
intuitive means of expression With 


us 


this in mind, we can better under 
stand the art 
forms of past cultures and try and 
relate them to art activity today 


many of unusual 


In many of the primitive societies, 
art was either highly pictorial or 
stylized, and usually widely under- 
stood. There was a definite position 
for the artist to fulfill as an import- 
ant part of these cultures. For in- 
stance, in the tribes of South Africa 
sculpture had its own place in the 
rituals of birth, death, etc., as an 
integral part of the lives of all the 
tribe members. 

In more recent times, this close 
connection between the artist and 
practical aspects of his society has 
changed. Each artist feels he must 
himself in which 
others do not necessarily under- 
stand. He must invent his own 
methods and reasons. Our society 
has not yet had the courage to let 
the artist speak. It has not given 
him the confidence to speak with- 
out constant devastating criticism. 
This condition has produced two 
extremes in the visual arts: the at- 
tempt to communicate with every- 
one, which results in radio, televi- 
sion and magazine appeals and the 
purely intellectual, rather arid 
avant garde painting. 

The Western tradition in 
points out that the work of indi 
vidual painters usually has meaning 


express terms 


art 


for his successors, therefore estab 
lishing a rhythmic sequence with 
the unusual painter stepping out of 
this tradition, rather than the usual. 
Through sympathy for the experi 
ence of others comes broader un- 
derstanding and profitable lessons. 
This can be achieved through the 
art forms which, beyond the daily 
contact of people provides the 
most significant connection for ex 
pressing what man cannot put in 
written or spoken form. 
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Pl ESSAYS 


THE HONOR SYSTEM 


by Morton H. Friedman, 


For many years, the question of 
instituting an honor system at Cor- 
nell has been, more or less, an aca 
demic one. To date, sah the Civil 
Engineering among the 
dozen or so schools and colleges 
which University, 
employs the honor system. As of 
late, however, agitation throughout 
the University, and particularly in 
the Engineering College, has 
brought the honor system to the at 
tention of many more students, and 
a University-wide honor principle 
is no longer a thought, but a real 
thing, which may be tested and put 
into effect very shortly. It is time 
then, for a critical analysis of what 
effects such a system would have 
and, more important, how the hon 


school. 


comprise this 


or system would serve to improve 
the University. 

These two 
interrelated, Perhaps the best ap 
proach to answering the questions 


points are clearly 


they pose would be to evaluate the 
reasons given in defense of the 
honor system. 

In 1907, the 
introduced in the Civil Engineering 
school of the Engineering College 
at Cornell University. It was felt by 
the faculty of the school that en 
exceptional 


honor system was 


gineers should have 


moral ethics, and consequently 
could be and should be placed on 
their own. Since the 


the honor system, no more forceful 


inception of 
or tangible arguments have been 
posed but these, and so it only is 
necessary that we consider the 
questions of engineering ethics and 
responsibility. 

The argument concerning engi 
neers morality definitely places the 
cart before the horse; moreover, the 
cart is unreal. The 


ing an engineering college is not an 


student enter 


engineer, Even if we were to define 
engineers as being ethical, such a 
definition would not apply to the 
students in our colleges. And, what 
is more important, should be pre 
maturely grant the 
ality by definition,” we 


student “mor 
might be 
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Chem.E. °57 


faced with an undesirable efflux of 
unethical students into the body of 
graduate engineers 

And engineers are not all ethical 
besides. Were they an appreciable 
amount of the patent litigation of 
the past decade would never have 
come about. If some engineers, for 
tunately in the minority, still try to 
evade the patent laws, why should 
we expect students to be more 
ethical. 

The student, furthermore, 
der even greater pressure to cheat 
(lacking a euphemism) than are 
graduate engineers, whose income 


is un 


and prestige are already secured. 
Such a fact is self-evident, and need 
not even be expanded upon. People 
who cheat now (and there are 
people who do) are not going to 
become honest when they are not 
supervised during an exam, Any 
one unrealistic enough to think so 
is merely visionary. And a realistic 
approach in this case is simply 
based on human nature—it is not 
evidence of cynicism. 

Is this a particularly strong o1 
unusual opinion? Statistics would 
show not. Earlier this year 
tion was passed around to all the 
Engineering Colleges, except Civil 
Engineering, asking the students 
whether they favored an honor sys 
tem similar to that used in the Civil 
Engineering school. Only 29 per 
cent, less than one-third, of the stu 
dents, answered in the affirmative* 
A survey among the Civil Engineer 
ing students themselves indicated 
that only one-fifth of them would 
turn in a fellow student if they saw 
him cheat*, so even there the sys 
tem is largely ineffectual. In view 
of the unrealism of the honor sys 
tem, the lack of student sentiment 
in favor of it, and the imperfections 


ra peti 


in its operation there seems to be 
no reason why the honor system 
should be expanded and the status 


quo not maintained 


*Telephone conversation with Jim Fran 
cis, Civ. E. '57, April 21, 1956 
*ibid 


Hi Fi Records 
(Continued from page 30 


This metal “master” is now lightly 
nickel plated to form a thin protec 
tive film and is coated with a mo 
lecular film of oxide. This oxide al 
lows the subsequent coating of cop 
per to conform pricisely to every 
bonding to the 


contour without 


nickel surface, (An application of a 
dichromate solution to the oxide 
makes the nickel passive. ) After ten 
hours of copper plating the new 
replica, the “mother is peeled 
away from the metal “master.” Apt 
ly named, because it is the “moth 


er’ from which a number of 


stamper plates are formed, the 
“mother” 
of the “master 
played to test the fidelity of repro 
duction thus far. Having passed in 
is nickeled 
and prepared for the making of the 
the third metal part. The 


mother 


is an exact copper replica 
which may be 


spection the “mother” 
“stamper,” 
“stamper” is made on the 
in which the 


in the same manner 


“mother” was made from the “mas 
ter.” After removal from the 
er,” the “stamper” 
center punched and plated with 
chromium to provide a hard surface 


“moth 


is dimensioned 


abrasive effect of the 
Once 
record die, the 


to resist the 
vinylite 
mounted in the 


pressing material 
stampet is ready to turn out many 
shellac un 
Should a 


stamper show wear before the o1 


pressings of vinylite on 
der heat and pressure 


der is completed, a new one may 
be readily made from the “mother” 
which is catalogued and kept on 
file 
Prodigous 
made in the field of sound record 


progress has been 
ing since Edison and Bell, it is true 
but only with interest and knowl 
edge on the part of the listeners 
will such progress continue, Too 
many enthusiasts know and care 
little o1 nothing about the records 
they play on the ‘ir expensive hi-fi 
machinery. 

Audiophile, know the 
high fidelity—the record! 


heart of 


Bibliography 


1. “The Recording and Reproduction 
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2. “High Fidelity” magazine 
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if 1. AMBITION —it is assumed you have this in 
@ 


abundance or you wouldn’t be where you are. 
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: 2. GOOD SCHOOL —you are fortunate studying 
fal in a fine school with engineering instructors of national] 
F 4 renown. 
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A 3. THE A.W.FABER-CASTELL HABIT— shared 
if by successful engineers the world over. It only costs 
| a few pennies more to use CasTELL, world’s finest 


9800 farenr PENDING TEL-A-GRADE > |o=— 
Steinem 










LAS 


pencil, in 20 superb degrees, 8B to 10H. Choose from 
either imported #9000 wood-encased, Locktite Refill 
Holder with or without new Tel-A-Grade degree In- 
dicator, and imported 9030 drawing Leads. 


AW.FABER SECASTELL UB 10 












If you hope to be a master in your profession, use 
Caste.t, drawing pencil of the masters. If your 
College store is out of CASTELL, write to us. 


\ A.W. FABER-CASTELL 


PENCIL CO., INC. NEWARK 3,N. J. 
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Roads tetti, the IRF. President at the 
Paris office present the full cooper 


(Continued from page 18) , ‘ , 
} ation of the [.R.F. membership to 


should include complete S¢ hooling the United Nations—this to be done 
in road protocol, operation and first in the form of a presentation of the 
echelon maintenance of their ve complete proceedings of the Second 
hicles before licenses to operate are Annual World Meeting in Rome. 
issued Surely this is a big step ahead be 
Many nations told of their in cause better roads do mean better 
dividual training programs, some living for every person on earth. 


times aided by specialists from 

U.S. industry. Many resolutions 

were proposed of which two stood 

out: one, that governments should Soil 
raise thei pay standards so. that (Continued from page 34 
civil service would be more attrac 









tive to top notch men who gener consolidation testing machine 
ally turn to more lucrative work in which applies some new principles 
private practice, and two, that the to a standard laboratory test. This 
IRF compile and maintain an ac machine is illustrated in Figure 3. 
tive file of the best in’ specialists Consolidation testing is the means 
of all fields to be internationally by which, through laboratory test 
available until such time as each ing of undisturbed soil samples, set 
nation can fill its own needs. tlements of structures—both as to 

Mr. H. S. Merriman of Socony magnitude and rate—are predicted. 
Mobil Oil, as chairman of the clos Formerly these tests were con 
ing session, accepted a unanimous ducted by placing a soil sample in 
resolution that Count Leonardo Vi a consolidometer and applying a 
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load to the sample by means of 
dead weights and a lever arm SYS- 
tem. (See figure 4) In order to 
achieve the magnitude of loading 
needed, the resulting apparatus 
consisted of a rather bulky loading 
frame and a delicately balanced 
lever arm system. The machine il- 
lustrated in Figure 3 replaces the 
dead-weight lever arm system with 
a load application device consisting 
of a hydraulically operated metal or 
rubber bellows system actuated by 
air pressure. The resulting equip- 
ment is compact and even ‘portable 
as well as considerably easier to 
operate. Normally the results of a 
consolidation test are observed and 
recorded manually at intervals over 
a period of 24 hours. This particu- 
lar test can even be refined a step 
further by attaching the electronic 
recording device also illustrated in 
Figure 3. This mechanism auto- 
matically records time versus con- 
solidation data and eliminates some 
of the difficult scheduling features 
of consolidation testing due to the 
24 hour observation period _re- 
quired, Also illustrated (see Figure 
5) is a recently developed triaxial 
testing machine which differs from 
the more conventional machine in 
its design for bench operation and 
portability. 

As to the future—new develop 
ments can be expected continually 
in all areas (exploration, testing 
and analysis) and standardization 
of the best ideas of all those people 
interested in the field will be ulti 
mately accepted and put into gen- 
eral practice. The soils engineer has 
become a recognized specialist in 
the field of civil engineering, Mod 
ern building codes require the sery 
ices of a qualified soils engineer in 
connection with foundation design 
problems and excavating, grading 
and filling operations. In at least 
one section of the country the Fed 
eral Housing Administration and 
the Veterans Administration require 
the services of a soils engineer on 
certain types of housing subdivision 
projects prior to authorizing FHA 
or VA funds, There are a great 
many opportunities for teaching 
and research work in the univer- 
sities and Federal and State labora- 
tories. Soils engineering is an excel 
lent field for the civil engineer 
looking for real growth possibilities 
with the challenge of self expres- 


sion. 
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40) “x, Compressors Make Dry 
ERIK Ice With New Economy 
The Colorado CO, Corp. produces up to 50 tons of solid 
carbon dioxide daily in its $2'-million plant near Las 
Animas, Colo. 
The gas, obtained from wells 5 miles away, is condensed, 
subcooled, and solidified at 109 degrees below zero F. 
with a new Frick-engineered cycle operating at very 
economical pressures. 
Practically all the mechanical equipment in the plant was 
furnished and installed by Frick Company. Another exam- 
ple of the COMPLETE engineering service that is yours 
when you purchase Frick air conditioning, ice making, 
quick freezing or other refrigerating equipment. 
The Frick Graduate Training Course in Refrigeration and 
Air Conditioning, operated over 30 years, offers a career 
in a growing industry. 

FRICK CO., WAYNESBORO, PENNA. 





Printing 
Promotes 
Progress 


The Cayuga Press 
113 E. Green St. Ithaca, N. Y. 


Phone 2-2781 

















E.E.’s, M.E.’s, A.E.’s, Math, 
Physics & Chemistry Majors: 


APL announces 
openings for young 
men of exceptional 
talent 


The Applied Physics Laboratory (APL) of The 
Johns Hopkins University, one of the country’s 
leading R & D organizations, offers a unique 
opportunity for young men of exceptional talent 
because it is directed solely by technical men and 
scientists, and it has a single objective: technical 
progress. 


Because of its predominantly professional na- 
ture, and the high calibre of its staff members, 
APL has been able to consistently maintain its 
reputation as an R & D pioneer. APL developed 
the first proximity fuze, the first supersonic ramjet 
engine, and the Navy’s Bumblebee family of 
missiles, which includes TERRIER, TALOS and 
rARTAR. 


Location & Facilities 





Ihe APL laboratories, covering over 350,000 
square feet, are located in rolling countryside mid 
way between Washington, D. C. and Baltimore, 
and in Silver Spring, Md. The facilities of APL 
combined with those of its 21 associate and sub- 
contractors and Government test stations provide 
exceptional opportunities for its staff members to 
develop and extend their capabilities 


A strong program of financial assistance for 
graduate study is offered. Salaries at APL com- 
pare favorably with those of industrial R & D 
organizations. Young men of talent and higher- 
than-average grades are invited to inquire about 
staff opportunities. All inquiries will be answered 
in detail. Contact your Placement Officer or write: 


PROFESSIONAL STAFF APPOINTMENTS 
The Johns Hopkins University 
Applied P hysics Laboratory 


8621 GEORGIA AVENUE, SILVER SPRING, MD. 
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what does 
outer space 
mean to you? 


Because of an unmatched record of scientific ex- 
perience in upper-air research as builders of the 
Viking Rocket series for the Navy, Martin was 
awarded the prime contract on the project known as 
ESV VANGUARD -—the Earth Satellite Vehicle that 
will take its place in history as man’s first exploratory 
step in the conquest of the final frontier, space itself. 

What does space mean to you as an engineer? 

Today, no other aircraft company in the world can 
give you more penetrating answers to that question, 
And tomorrow... 

If you are interested in the greatest engineering 
adventure of our time, contact J. M. Hollyday, The 


Martin Company, Baltimore 8, Maryland. 
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water has many uses 


Fortunately, not much water is used like this. 

Engineers know that America’s greatest natural resource has many other 
vital uses. Supplying homes and industries with adequate water... today 
and for the future...is a job both challenging and rewarding ...one that 
merits the talents of America’s best young engineers. 

Cast iron pipe plays an important part in that job. Today, practically 
every city in America—large or small—uses it for water and gas mains. 
Over 70 of our public utilities are still served by cast iron pipe laid over 
a century ago. 

That’s why engineers turn to cast iron pipe for the efficient, economical 
distribution of water. 


CAST IRON PIPE RESEARCH ASSOCIATION 
Thos. F. Wolfe, Managing Director, 122 So. Michigan Avenue, Chicago 3, Ill. 


HAST IRON PIPE civrcaits 
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This new research and development laboratory in Barberton, Ohio, will be com- 
pleted in early 1957. It is a part of Columbia-Southern's constant expansion program. 


Your Opportunity with Columbia-Southern 


If you are looking forward to a career where your talent, 
effort and initiative are respected and rewarded, look to 
Columbia-Southern for real opportunity. Columbia-Southern 
offers young, capable graduates the chance to establish a 
career with one of the most rapidly developing corporations 
in the fast growing chemical industry. 

Columbia-Southern is looking for technical men to staff 
important positions in many fields. There are openings for 
engineers of all kinds, as well as for men with training in 
procurement, accounting, plant design and construction, 
plant supervision, maintenance, power, traffic, purchasing, 
sales, research and development. 

As an employee of Columbia-Southern, you will be fitted 
to your new job by on-the-job training. You will be given 
assignments which gradually increase in responsibility. Along 
the way, you will receive specialized training under more 
experienced men. There is, however, no ‘‘standardized 
program,”’ so the establishing of your career is entirely 
dependent on your own desire and ability to advance. 

Columbia-Southern offers outstanding job opportunities 
to college graduates of promise. If you would like more 
information about a career with Columbia-Southern, write 
today to the Personnel Manager at our Pittsburgh address 
or any of the plants. 
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The training program at Columbia-Southern is designed 
to allow maximum flexibility and personal contact 
between the individual and his supervisors. 


COLUMBIA-SOUTHERN 
CHEMICAL CORPORATION 


SUBSIDIARY OF PITTSBURGH PLATE GLASS COMPANY 
ONE GATEWAY CENTER: PITTSBURGH 22° PENNSYLVANIA 


DISTRICT OFFICES: Cincinnati ¢ Charlotte « Chicago 

Cleveland ©¢ Boston * New York © St. Louis © Minneapolis 

New Orleans ¢ Dallas © Houston © Pittsburgh 

Philadelphia © San Francisco 

IN CANADA: Standard Chemical Limited and its Commercial 
Chemicals Division 

PLANTS: Barberton, Ohio © Bartlett, Calif. © Corpus 

Christi, Texas © Lake Charles, lo. * New Martinsville, W.Va 
Jersey City, N.J. 
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Rhodes 


Continued from page 23 


phenanthrene, the recovery and 
purification of pyridine from by- 
product coke ovens, the making of 
pure meta-xylene, and the develop- 
ment and improvement of flotation 
oils for use in concentrating copper 
minerals from their ores. The modi 
fied Hotation ores were used exten 
sively in the porphyry copper mines 
at Bingham Canyon; Ray, Nevada; 
and Hayden, Arizona. While with 
the Barrett Company, he developed 
the divided-flow method for the 
operation of fractionating distilling 
columns and designed the first con 
tinuous fractionating column with 
draw-off. Among the 
projects that he prefers to forget 


side-stream 


was that involving the development 
and commercial introduction of a 
synthetic tanning agent. His com 
ments on the aroma of a tannery on 
a hot August afternoon cannot be 
quoted here. 

In 1920 Rhodes re 
turned to Cornell as Professor of In 


Protessor 


dustrial Chemistry—at the princely 
salary of $3500 a vear. In 1932, his 
title was changed to Professor of 
Chemical Engineering. In that 


year, the five-year program in 
chemical engineering was inaugu 
rated, under the direction of a five 
man committee of which he was 
chairman. In 1938, the School of 
Chemical Engineering was organ 
ized as one ot the four schools of 
the College of Engineering, and Dr 
Rhodes was made Director 

In 1942. Olin Hall of Chemical 
Engineering was completed and 
the School moved from the base 
ment and part of the first floor of 
Baker Laboratory into its new quar 
ters. The first staff in Chemical En 
gineering consisted of Professor 
Rhodes 


structor, and two graduate-student 


one graduate-student in 


assistants 

The first class of Chemical Engi 
neers graduated in June, 1933. It 
consisted of three men 


A. R 


Columbia 


President of 


Company of 


Graff, now 
Maltin 


ig 
Chicago 


V. K. Hendricks, now Vice-Presi 





at 


“Walt’’ Gee ‘25 





The Duteh 
Kitehen 


Hotel Ithaca 


Ithaca’s Finest 


for Wining & Dining 


dent of Hydrocarbon Research Cor 
poration in charge of European 
operations of that company 

H. H. Peckham, now Production 
Superintendent of the Marcus 
Hook, Pa., plant of the General 
Chemical Division of Allied Chem 
ical and Dye Corp 

In 1915. Professor Rhodes and 
Miss Ethel Bundy, of Ithaca 
married, They have one daughter 
Mrs. Clara 
Ontario. Dr 
clude fishing, billiards, and draw 
poker Another 


that he doesn't mention 


wert 
Rosevear, of Toronto 
Rhodes’ hobbies in 


hobby—but one 
is that of 
following closely and with interest 
the progress of the hundreds of 
graduates that he has known as 
friends and that have made out 
standing records in industry, in re 
search, in university teaching, and 
in fields outside of chemical engi 
neering. The only pictures in his 
office are those of graduating 
classes of past years (There used 
to be a 
mounted 3% pound speckled trout 
but he got rid of that 


he wants a bigger one. ) 


somewhat moth-eaten 


he says that 





coat. 


Manager 
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On Weathering Winter . . . 


The annual invasion of Old Man Winter 
is imminent, and our Men‘’s Wear Dept. 
suggests you be prepared with a warm 


Durfer Peg Car Coats 


Wool & Wool Blend 
Tan, Charcoal & Ivy Stripes 


$19.95 — $25.00 — $29.95 


Army B-9 Parkas 


Gray or Olive 
$24.95 





The Cornell Campus Store 


Barnes Hall 
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What Does 
Phillips Offer 
the Technical 

Graduate? 


To the technical graduate Phillips 
Petroleum Company, one of the na- 
tion’s great integrated oil companies, 
offers a choice of many attractive 
opportunities, including a career in 
petrochemicals... America’s fastest- 
growing industry. Phillips is a pioneer 
and leader in this field. 





Phillips research and Phillips man- 
ufacturing operations encompass such 
diversified products as synthetic rub- 
ber, carbon black, chemical fertilizers, 
plastics, rocket fuels, and a wide variety 
of special chemicals. Phillips also is 
active in the field of atomic energy 
and operates one of the government’s 
major reactor installations. As an in- 
tegrated oil company Phillips is en- 
gaged in exploration, production, 
manufacturing and distribution, and 
is a major producer of automotive 
fuels and lubricants. 


At Phillips You Choose Your Career 
At Phillips you can decide among 
many promising Careers in an industry 
with an unlimited future, And Phillips 
policy of “promotion from within” 
offers you the opportunity for ad- 
vancement to positions of Increasing 
responsibility and importance. 
PHILLIPS PETROLEUM COMPANY 
Bartlesville, Oklahoma 








Send this coupon for the new booklet 
“Career with a Future,” describing 
your opportunities with Phillips. 


D. R. McKeithan 

Technical Employment Consultant 
Phillips Petroleum Company 
Bartlesville, Oklahoma 


Dear Mr. McKeithan: Please send me your new book- 
let “Career with a Future.” 
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(Continued from page 46) 


Professor Spry has taught at Cor- 
nell’s School of Civil Engineering 
since 1923. He was on leave in 
1944-45 to teach geodetic surveying 
in the Navy V-12 program at 
Swarthmore College. 

Summer work has included pow- 
erhouse construction surveys near 
Hawley, Pa., pipe line surveys for 
the Herkimer Water Commission, 
and inspection work for the state 
health department in Oneonta and 
Poughkeepsie. 

He was assistant city engineer in 
Auburn the year before becoming 
an instructor here, and has returned 
to that office two summers since. He 
has also helped out in the Ithaca 
city engineer's office and water de- 
partment. He received a master of 
civil engineering degree at Cornell 
in 1929. 

Professor Spry has been secretary 
of the faculty of the School of Civil 
Engineering for five and a_ half 
years, and just finished a term as 
president of the Central New York 
Section of the American Society of 
Photogrammetry. 


MORDOFF BECOMES 
PROFESSOR EMERITUS 


Prof. William E. Mordoff, who 
worked his way through high 
school in Rochester and college at 
Cornell, became professor emeritus 
of mechanical engineering on July 
1 after 41 years on the Cornell 
faculty. 

Graduating from the Sibley 
School of Mechanical Engineering 
in 1913, he taught physics for two 
years in Rochester's East High 
School, then returned to Cornell to 
teach rural engineering in the Col- 
lege of Agriculture. 

In 1916 Professor Mordoff re- 
turned to the mechanical engineer- 
ing faculty and for 18 years taught 
all the shop courses for freshmen 
having as many as 187 students a 
semester in two three-and-a-half- 
hour laboratory periods each day. 

About the time he was a student, 
he recalls, the university bought its 


(Continued on page 69) 
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APPLICATIONS 
are now being 
— accepted for... 


Travel expenses 
are paid to and 
from Los Alamos. 


los 














graduate student 
Summer employment 


program for... 


Experimental Physicists Analytical Chemists 

Nuclear Physicists Inorganic Chemists 

Theoretical Physicists Physical Chemists 

Mathematicians Mechanical Engineers 

Metallurgical Engineers Electrical Engineers (Electronics) 
Chemical Engineers 


Summer employment opportunities at the 

Laboratory are open to approximately 100 

graduate students majoring in various physical 

sciences, and undergraduates receiving their 

degrees next June who intend to continue 

their advance studies, 

The program provides for well-paid summer 

work with renowned scientists in one of the 

nation’s most important and finest equipped 

research laboratories. 

Summer employees will become familiar with 

several phases of vital scientific research and 

development activity related as closely as 
ossible to the individual’s field of interest. 
This experience will enable students to appraise 

the advantages of a possible career at 

the Laboratory. 

In addition to interesting work, employees 

will enjoy delightful daytime temperatures and 

blanket-cool nights in a timbered, mountainous 

area, only 35 miles from historic old Santa Fe. 


Interested students should make immediate 
inquiry. Completed applications must be 
received by the Laboratory not later than 
February 1, 1957, in order to allow time for 
necessary security clearance. Applicants 
must be U. S. citizens. 

Mail inquiry to: 

Department of Scientific Personnel 


alamos 


scientific laboratory 


OF THE UNIVERSITY OF CALIFORNIA 


LOS ALAMOS, NEW MEXICO 
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NORTH AMERICAN AVIATION, INC. te 











Cm 
AVIATION 





dalghs 


... users of l or more of these current 


Hamilton Standard products 









































JET FUEL CONTROL PNEUMATIC STARTER HYDRAULIC set ANTI-ICING VALVE 





REFRIGERATION UNIT 





ser? 


Engineers at Hamilton Standard are “in on the biggest, 
most dynamic advances in World-wide Aviation . . . be- 
cause they are working with the greatest names in aviation, 
The proof that we can design and develop products such 
as these is our long record of association with these proud — 
names and our continued success in providing vital com- 
ponents of today’s and tomorrow's aircraft and missiles. 
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HAMILTON STANDARD DIVISION 
UNITED AIRCRAFT CORPORATION 


47 Bradley Field Road, Windsor Locks, Connecticut 
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(Continued from page 67 


first automobile, a one-cylinder 
Cadillac, thereafter 
bought a Ford touring car for the 


and soon 


superintendent of buildings and 
grounds. Another 
President Andrew D. White, then 


retired, walking about the campus 


memory is of 


Working one’s way through col 
lege was easier then, Professor Mor 
doff says, with a tuition of $150 a 
year. His brother Richard A. Mor 
doff, 


meteorology, graduated from Cor 


now a protessor emeritus of 


nell two years ahead of him 


Professor Mordoft 
Scottsville, N.Y., 12 
Rochester. Moving to Rochester, he 


was born in 


miles south of 


spent one year in East High School 
then left school to work at the Rit 
ter Dental 
pany. 

After one \ 
West High School, graduating in 
1909. He scheduled all his classes 
for 


Manutacturing Com 


year, he enrolled in 


in the mornings, rode home 
lunch on his bicycle, then off to 
Ritter, where he worked weekday 


afternoons and all day Saturdays 


Professor Mordoff expects that a 
lot of his new leisure time will go 
to the dogs, helping Mrs. Mordofl 
who is head of an Animal Emer 
gency Club which cares for injured 
animals and finds homes for strays 
They have had as many as 11 dogs 
at a time in their 104 


Chestnut Street. 


home at 


CAL STUDIES UHF SIGNALS 


Cornell Aeronautical Laboratory 
Buffalo, N.Y 


transmission — of 


will study long 
UHF 


signals in 


Inc. 
distance 
(ultra high frequency ) 
a new program for the Electronics 
Directorate of the Air 
Force Cambridge Research Center 


Research 


it was announced today. Techni 
cally known as a tropospheric scat 
the 


project will be carried out jointly 


tering propogation 


program 


by the Physics Department and the 
Engineering Service Groups. 


In the past, scientists have con 


(Continued on page 71 


















ENGINEERS and SCIENTISTS: 


the spark of promise 
that starts HERE... 


























leadership 
SYLVANIA 


.. where interesting and 
diversified technical work 
in advanced promising fields 
dynamic young management and 
decentralized operations... 
help create the interesting 


Get ail the facts by sending for our booklet —“Today and Tomorrow with 
Sylvania.” Make an appointment through your placement director to see the 


1 Electrical Engineers + Mechanical Engineers » Chemical Engineers » Chemists | 


j Metaliurgists «+ Industrial Engineers , 


¥ SYLVANIA ¥ 


LIGHTING 


voll 
nurtured 


RADIO « 


into 


at 


position you want most! 


Sylvania representative on his visit to your campus. 


Physicists + Ceramic Engineers « 


SYLVANIA ELECTRIC PROOUCTS INC 
1740 Broadway, New York 19, N. Y. 


ELECTRONICS eo TELEVISION o@ 
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1957-1958 


The Ramo-Wooldridge Fellowships 


for Graduate Study at the 


California Institute of Technology 
or the 
Massachusetts Institute of Technology 


Leading toward the Ph. D. or Sc. D. degree as offered by each institution 


Emphasis in the study program at the California Institute of 
Technology will be on Systems Engineering, and at the Massachusetts 


Institute of Technology on Systems Engineering or Operations Research. 


The Ramo-Wooldridge Fellowships have been estab- 
lished in recognition of the great scarcity of scientists 
and engineers who have the very special qualifications 
required for work in Systems Engineering and Opera- 
tions Research, and of the rapidly increasing national 
need for such individuals, Recipients of these Fellow- 
ships will have an opportunity to pursue a broad 
course of graduate study in the fundamental mathe- 
matics, physics, and engineering required for careers 
in these fields, and will also have an opportunity to 
associate and work with experienced engineers 
and scientists, 

Systems Engineering encompasses difficult advanced 
design problems of the type which involve inter- 
actions, compromises, and a high degree of optimiza- 
tion between portions of complex complete systems. 
This includes taking into account the characteristics 
of human beings who must operate and otherwise 
interact with the systems. 

Operations Research involves the application of the 
scientific method of approach to complex manage- 
ment and operational problems. Important in such ap- 
plication is the ability to develop mathematical models 
of operational situations and to apply mathematical 
tools to the solution of the problems that emerge. 

The program for each Fellow covers approximately 
a twelve-month period, part of which is spent at The 
Ramo-Wooldridge Corporation, and the remainder at 
the California Institute of Technology or the Massa- 
chusetts Institute of Technology working toward the 
Doctor's degree, or in post-doctoral study. Fellows in 
good standing may apply for renewal of the Fellow- 
ship for a second year. 


ELIGIBILITY The general requirements for eligibil- 
ity are that the candidate be an American citizen who 
has completed one or more years of graduate study in 
mathematics, engineering or science before July 1957. 
The Fellowships will also be open to persons who have 
already received a Doctor's degree and who wish to 
undertake an additional year of study focused specifi- 
cally on Systems Engineering or Operations Research. 


AWARDS The awards for each Fellowship granted 
will consist of three portions. The first will be an 
educational grant disbursed through the Institute 
attended of not less than $2,000, with possible upward 
adjustment for candidates with family responsibilities. 
The second portion will be the salary paid to the 
Fellow for summer and part-time work at The Ramo- 
Wooldridge Corporation. The salary will depend upon 
his age and experience and amount of time worked, 
but will normally be approximately $2,000. The third 
portion will be a grant of $2,100 to the school to cover 
tuition and research expenses. 


CEE EEE EEE EEE EEE HEHEHE HHS 


APPLICATION PROCEDURE 


For a descriptive booklet and application forms, 
write to The Ramo-Wooldridge Fellowship 
Committee, The Ramo-Wooldridge Corporation, 
5730 Arbor Vitae Street, Los Angeles 45. Com- 
pleted applications together with reference forms 
and a transcript of undergraduate and graduate 
courses and grades must be transmitted to the 
Committee not later than January 21, 1957. 


ee ee ee 
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The Ramo-Wooldridge Corporation 


LOS ANGELES TELEPHONE: OREGON 86-O311 


SB730 ARBOR VITAE STREET, LOS ANGELES 45. CALIFORNIA e 
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UHF 


signals was limited to relatively 


sidered that transmission of 


short distances by the “radio hori- 
zon.” For TV purposes, for in- 
stance, the transmitting and receiv- 
ing antennas must “see” each other 


with no large obstacle in the way. 


Recently it has been discovered 
that a small part of the signal is 
scattered in the troposphere, the 
lower part of the atmosphere within 
60,000 feet above the earth. Beyond 
the “radio horizon” these signals 
can be captured using large anten 
nas and very sensitive radio receiv 
ers. Scientists hope the scattered 
signal will be sufficiently strong 


during daily and seasonal variations 





of the troposphere to establish re- 





liable long distance communica 





tions. If reliable transmission can 






be established, then additional fre- 





quency channels of communication 





will be available in our already 






overcrowded radio frequency spec 





trum. 






Cornell Laboratory will set up 





a receiving antenna on the south 





shore of Lake Ontario. near Wilson 
N.Y., to pick up a 915-megacycle 
Mass., 395 


miles distant. This signal will be 






signal from Lexington 






monitored for 48-hour periods each 
week throughout a year’s operation. 
Processed data and analyses will be 
forwarded the Air Force Cam 
bridge Research Center. It is hoped 
that this data will lead to refined 


theories on the atmospheric scat 





tering of signals beyond the hor 





izon, 





Two methods of recording data 


will be used, Totalizer equipment 





will give the total time that the 





signal exceeds the present channel 





thresholds and will present quanti 





tative data. An Esterline-Angus re 





corder will provide continuous rec 





ords of signal strength and will 





give data on variations in the trans 





mission path. 





C.A.L.’s Physics Department has 


been active for several years mm 





investigation of electronics, radar 





systems and atmospheric physics. 
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chef-less restaurant 


This concept of Sue Vanderbilt, Pratt industrial- 
design graduate now designing GM auto interiors, 
would assemble a whole meal and cook it by microwave 
in a few seconds. Customer would merely check pic- 
ture menu, insert moncy, push buttons. By the time 
he reached the far end of the counter the meal would 
be waiting, piping hot. All components already exist. 

Many designs that will make news tomorrow are 
still in the “bright idea” stage today. No one knows 
which will flower into reality. But it will be important 
in the future, as it is now, to use the best of tools when 
pencil and paper translate a dream into a project. And 
then, as now, there will be no finer tool than Mars— 
sketch to working drawing. 

Mars has long been the standard of professionals. 
To the famous line of Mars-Technico push-button 
holders and leads, Mars-Lumograph pencils, and 
Tradition-Aquarell painting pencils, have recently been 
added these new products: the Mars Pocket-Technico 
for ficld use; the efficient Mars lead sharpener and 
“Draftsman’s” Pencil Sharpener with the adjustable 
point-length feature; and — last but not least — the 
Mars-Lumochrom, the new colored drafting pencil 
which offers revolutionary drafting advantages. The 
fact that it blueprints perfectly is just one of its many 
important features, 


The 2886 Mars-lumograph drawing pencil, 19 
degrees, EXEXB to 9H. The 100] Mars Technico 
push-button lead holder. 1904 Mars-lumograph 
imported leads, 18 degrees, EXB to 9H. Mars- 
Lumochrom colored drafting pencil, 24 colors. 





TAEDTLER, INC. 


HACKENSACK, NEW JERSEY 
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at all good engineering and drawing material suppliers 
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Boeing engineers design America’s first jet transport 


Pictured above is the full-scale cabin 
mock-up of the soeing 707, America’s 
first jet transport. In developing this in 
terior, Boeing engineers helped design 
features and innovations as advanced as 
the 600-mile-an-hour performance of the 


aircraft itself. 


Pioneering revolutionary new types of 
aircraft like the 707 is one of the sources 
of excitement —and_ satisfaction — that 
engineers and scientists enjoy at Boeing. 
This new jet-age transport has already 
been ordered by 10 major overseas and 
These 


orders, together with Boeing's tremendous 


domestic airlines. commercial 
bac klog of military contracts, mean that 
this company will continue to expand 


during the years ahead. 


Growth is a Boeing habit. During the 
past 10 years, for instance, the number 
of Boeing engineers has increased 400%, 


72 


Expansion at this rate spells job stability 

and plenty of opportunity to move 
ahead. from within, 
and holds merit reviews every six months 
to give each engineer a personal oppor 
tunity for recognition, advancement and 


Boeing promotes 


Inc reased income. 


Boeing engineers don’t get lost in the 


crowd. They work in small integrated 
teams on such projects, in addition to 
the 707, as the advanced B-52 and B-47 


multi-jet bombers, the BOMARC IM-99 
guided missile, the 502 gas turbine, and 
other developments still under security 
wraps. 


Qualified engineers and scientists of 
all types are needed at Boeing — now. 
You'll find high starting salaries, and 
stimulating contact with men outstand 
ing in the world of engineering. Other 


advantages include liberal insurance and 


retirement plans, and a choice of modern, 
young-spirited communities in which to 
live. Boeing helps arrange special work 
schedules for engineers taking graduate 
studies, and pays all tuition and fees. 
You're missing a bet if you don’t at least 
find out how Boeing can help you get 
ahead in your engineering career. 


For further Boeing career information 
consult your Placement Office or write: 


JOHN C. SANDERS, Staff Engineer — Personnel 
Boeing Airplane Company, Seattle 24, Wash. 


F. B. WALLACE, Staff Engineer — Personnel 
Boeing Airplane Company, Wichita, Kansas 


A. J. BERRYMAN — Admin. Engineer 
Boeing Airplane Company, Melbourne, Florida 


SOLEMN 


Aviation leadership since 1916 


Seattle, Washington Wichita, Kansas Melbourne Finrida 
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Production Trainee Harold Taylor, Jr., MIT °52, B.S. in Metallurgy, left, and J. H. Mayer, Assistant Superintendent, 
Blooming Mill, observe the shearing of a slab on a hydraulic upcut shear at J&L’s Pittsburgh Works 


PRODUCTION AND MAINTENANCE ENGINEERS 


who like a challenging job grow fast at J&L 


It has been said that few industries 
give young engineers so much re- 
sponsibility so early in their careers as 
the steel business. This is particularly 
true at J&L. 

The continuing expansion program 
at J&L creates a constant need for 
men of leadership ability and tech- 
nical competence. 

To assist the graduate engineer in 
the transition from formal college train- 
ing to industrial practice, a two year 
training program has been established. 
During this period Production Man- 
agement works closely with the train- 
ees. A rotating schedule assures active 
work experience in the major operating 
and maintenance departments. 

Trainee programs are available 
also for graduates in Metallurgy 
and Chemistry, Design and Develop- 


ment Engineering and Industrial 
Engineering. 

For further information about the 
job opportunities at J&L, consult your 
college placement bureau, or write to 
Dept. B-7E, Jones & Laughlin Steel 
Corporation, 3 Gateway Center, Pitts- 
burgh 30, Pa. 


Jones & Laughlin 
STEEL CORPORATION - PITTSBURGH STEEL 





Send for free copy of “The Steel 
Industry—A Challenge to You,”’ an 
address by C. L. Austin, Vice Chair- 
man of the Board, Jones & Laugh- 
lin Steel Corporation. 
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Representatives of Public Service 
Electric and Gas Company will 
visit your campus sometime in the 
near future, They will be glad to 
tell you about the company’s job 


opportunittes, 


Public Service Electric and Gas Company, 


Tasieeseinnianiniisinetinienaeaneidiiieliiliae 
PUBLIC SERVICE ELECTRIC 
AND GAS COMPANY 
NEWARK I, N. J. 





! 
1 Room 2152A, 80 Park Place, Newark 1,N. J. ! 
! l 
! Please send me literature on New Jersey 
and job opportunities with Public Service. | 
l 
Name iccinsahaienitdidiabasinaaeilamama 
1 Address 
College ! 
A-452-56 
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Not enough 


to go around 





How times change ! 





Not so very long ago, an engineer 
struggled to obtain a degree. 

Yet afterwards he just couldn’t find a 
job that would let him utilize his 
hard-earned knowledge, much less start 
to build a career. Today, however, 
the demand for engineers exceeds 
the supply . .. so much so that there 
are not enough to go around. 






















We need engineers and skilled 
technicians. That hundreds of other 
companies do, too, is extremely well 
evidenced merely by thumbing through 

your newspapers and magazines. 

Why should you choose us above them? 
Perhaps you shouldn’t. Neither should 
you come to that decision without 

first becoming fully aware of our 

record ... who we are, what we 

do, where our future lies. For, in 
whatever field you choose to 

pursue a career, your transition from 
neophyte to veteran will not depend 

on ability alone. Without ample 
opportunities to demonstrate your 
talents, you’ll not be able to prove your 
potential value in any industry. 



















We would like to tell you about 
our company. We hope, too, that you 
will reciprocate and give us the opportunity 
to evaluate you. You can do this 

by writing to Mr. Richard Auten, 
Personnel Department. 
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Engineers’ Glossary 
of Terms 


It is in process—So wrapped up in 
red tape that the situation is al 
most hopeless. 

We will look into it—By the time 
the wheel makes a full turn, we 
assume you will have forgotten 
about it also. 

A program—Any assignment that 
cannot be completed by one tele 
phone call. 

Expedite—To confound confusion 
with commotion. 

Channels—The trail left by inter 
office memos. 

Coordinator—The guy who has a 
desk between two expediters, 

Consultant, Expert—Any ordinary 
guy more than 50 miles from 
here 

To activate—To make carbons and 
add more names to the memo, 

To implement a program—Hire 
more people and expand the of 
fice, 

Under consideration— Never heard 
of it. 

A meeting—A 
master minds 

A conference—A place where con 


mass mulling by 


versation is substituted for the 
dreariness of labor and the lone 
liness of thought. 

Under active consideration—We 
are looking for it in the files. 

To negotiate—To seek a meeting 
of the minds without the knock 
ing together of heads. 

Re-orientation—Getting 
working again. 

Reliable source—The guy you just 
met. ' 

Informed 
told the guy you just met. 

Unimpeachable source—The guy 
who started the ugly rumor orig- 
inally. 

A clarification—To fill in the back 
ground with so many details that 

under 


used to 


source—The guy who 


the foreground — goes 
ground, 

We are making a survey—We need 
more time to think of an answer. 

To note and initial—Let’s spread 

the responsibility for this. 


76 


See me, Let’s discuss—Come down 
to my office, I’m lonesome. 

Let’s get together on this—I'm as- 
suming that you're as confused 
as | am. 

Give us the benefit of your present 
thinking—We'll listen to what 
you have to say as long as it 
doesn’t interfere with what we've 
already decided to do. 

Will advise you in due course—If 
we figure it out, we'll let you 
know. 

To give someone the picture—A 
long, confused inaccurate state- 
ment to a newcomer. 

With modifications — Will be 
shipped to you in kit form. Put 
together (if you can) yourself. 
Glue optional, 


ce co o 


There is only one engineer who 
ever got rich. He recently died in 
Colorado and left a fortune of 
$50,000, which he amassed through 
unceasing toil, superhuman perse- 
verance, remarkable ingenuity, and 
the death of an uncle who left 
him $49,000. 


o Qo o 


He only drinks to calm himself, 
His steadiness to improve. 

Last night he got so steady, 

He couldn’t even move. 


oO o ° 


A sweet old lady, always eager 
to help the needy, spied a particu- 
larly sad-looking old man standing 
on a street corner, She walked over 
to him, pressed a dollar into his 
hand and said, “Chin up.” 

The next day, on the same cor- 
ner, the sad old man shuffled up to 
the lady and slipped ten dollars 
into her hand. 

“Nice picking,” he said in a low 
voice. “He paid nine to one.” 


A divinity student named Tweedle 
Refused to accept his degree. 

He didn’t object to Tweedle, 

But he hated to be Tweedle, D.D. 





Cannibal: “We've just captured 
a college professor.” 

Chief: “Good, I was hoping for a 
bologna sandwich.” 

o oO ° 

A canny Scot was engaged in an 
argument with the conductor as to 
whether the fare was to be five or 
ten cents, Finally the disgusted con- 
ductor picked up the Scot’s suitcase 
and tossed it off the train just as 
they were crossing a long bridge. It 
landed with a mighty splash. 

“Hoot mon,” screamed the Scot. 
“First you try to rob me and now 
you've drowned my little boy!” 


a Oo o 


The Russian school teacher asked 
a pupil who the first humans were. 

“Adam and Eve,” the kid replied. 

“And what nationality were 
they?” 

“Russian, of course,” said the kid. 

“And how do you know,” asked 
the teacher. 

“Easy, the kid replied, “They 
had no roof over their heads, no 
clothes to wear, and only one apple 
between the two of them—and they 
called it Paradise!” 


° oO oO 


The family had overslept, and 
Mrs. Smith woke with a start to the 
clanking of cans in the street. She 
remembered that the garbage had 
not been put out and raced down 
to the front door, struggling into a 
robe, with her hair in curlers, and 
looking rather sleepy-eyed. 

“Yoo hoo,” she called, “Am I too 
late for the garbage?” 

“No,” shouted the 
“Jump right in.” 


collector, 


oO ° oO 


All the animals came to Noah’s 
Ark in pairs. Except the worms 
they came in apples. 

oO oO ° 

“Every week for the past two 
years my mailman has delivered 
50 pounds of muscle-building 
equipment to me.” 

“And now?” 

“Now I have the world’s most 
perfectly developed mailman.” 
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PHOTOGRAPHY AT WORK—No. 24 in a Kodak Series 


Theyre coming in for a first 


landing ata “new airport 


American Airlines uses wide-screen color slides 


to familiarize pilots with every detail in 


approaching an airport that is new to them 


B FORE an American Airlines’ pilot sets his aircraft 
and passengers down at a new airport, the field 
and surrounding territory are as familiar as though 


he'd come in many times before. 


As part of American Airlines’ comprehensive ait 
port familiarization program, he has seen the field 
from many directions, many heights. He has gone over 
the approach to each runway —correlated what he has 


seen with the radio and instrument aids 


All this is done through color slide films shown on 
a wide screen to simulate actual vision from the cock 
pit. American makes one for each airport added to its 
system. As a matter of fact, American uses similar 
slide films to train many of its staff—flight engineers 
stewardesses, maintenance employees, cargo handlers 


line personnel and ticket agents. It means greater effi 


ciency and money saved 


Photography works in many ways to save money 
and improve operations for all kinds of businesses 
large and small. In research, in development, in pro 
duction, in sales, it saves time and cuts costs. 


Behind the many photographic products becom 
ing increasingly valuable today and those planned for 
tomorrow lie intriguing and challenging opportunities 
at Kodak in research, design and production. 


If you are interested in these opportunities in sci 
ence and engineering —whether you are a recent 
graduate or a qualified returning serviceman 
write to the Business and Technical 


Personne] Dept 


EASTMAN KODAK COMPANY, Rochester 4, N. Y. 





At General Electric ; . 4 


Here’s how your engineering background fits you 
for the broad field of Technical Marketing 


IN PRODUCT SPECIALIZATION complete knowledge 
of certain product lines assures their proper applica- 
tion to best serve the customer’s requirements. 


IN HEADQUARTERS MARKETING product planning, 
marketing research, and sales direction all contribute 
to successful marketing of General Electric products. 


* 


IN INSTALLATION AND SERVICE ENGINEERING cus 
tomer satisfaction is assured by proper installation 
and service of equipment supplied by General Electric. 


IN SALES ENGINEERING lies the prime responsibility 
for the integration of all sales and engineering 
activities between General Electric and the customer. 


IN APPLICATION ENGINEERING electrical and mechan- 
ical components are engineered into the customer’s 
product, power system, or manufacturing process. 


[~ MAIL COUPON FOR FULL INFORMATION 
ON THESE TECHNICAL MARKETING CAREERS 


Mr. George E. Mullin, Jr. 
Technical Marketing Program 
Building 2 Section 956-8 


Please send me your descriptive bulletin on the Technical 
Marketing Program, GEZ-51 5B. 


Nome 





College Degree & Year 





Address 





| 
| General Electric Company, Schenectady 5, New York 
| 
| 
| 
| 
| 
| 
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